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Ribplex 

Metal Lath 
Metal Lumber 
Floor Cores 

Reinforcing Plates 
Roofing 
Spouting, etc. 
Metal Shingles 
Bins and Shelving 
Foundry Flasks 
Filing Cabinets 
Clothes Lockers 
Metal Ceilings 
Culverts 

The products shown in heavy 
type are described in this book 



PREFACE 

THE BERGER MANUFACTURING COMPANY is and 
has been a progressive pioneer factor in the development 
of the pressed steel industry which includes Metal Lumber, 
Ribbed and Expanded Metal Laths, Reinforcing Plates and 
Centering, Corner Beads, Wall Ties, Cold Rolled Channels and 
Floor Cores. 

The basic idea of the use of Metal Lumber Joists and Studs 
according to the best authentic records was conceived by M. H. 
Crittenden and Frank V. Emery of Minneapolis, Minn., who ap- 
plied for patents covering the idea on April 3, 1893. The patent 
was granted to them on April 24, 1894 (No. 518,645). 

 

A few years later extensive experiments and tests were made 

by The Berger Manufacturing Company under the direction of 

a Berger Engineer who is still with the company. 

These experiments and tests have establishe'd Metal Lumber, 
formed of pressed steel, theoretically designed and correctly de- 
tailed, as a successful and practical method of construction. 

The first building was constructed of Berger Material (essen- 
tially as used in present-day practice) in 1907. 

The Berger Manufacturing Company was practically the sole 
manufacturer: of pressed steel joists and studs until about 1916, 
since which date other companies, building on the foundation 
already established, have entered the field. No essential changes 
have been made, however, in detail design or methods of con- 
struction by their advent into the industry. 

The information contained herein is based upon the years of 
experience which the company has had in the development of 
Industry, and upon the results of extensive tests by disinter- 
i experts and laboratories. 

irloy Metal Lumber floor and partition construction has been 
^ in the erection of thousands of buildings in this and foreign 
ntries during the past fourteen years in which the material 

been exploited, manufactured and sold by The Berger Manu- 
•ing Company. 
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BERLOY BUILDING MATERIALS 

The reputation so thoroughly established for Berloy products 
is maintained by the high standards of design and production re- v 
quired by the company. Control of feerloy products from the 
ore to the finished product assures the purchaser of the very best 
material which is available. 

The Berger Manufacturing Company sells personal service 
with its Berloy products. While complete data for design is 
included in this hand book to enable architects and engineers to 
prepare their plans, this company prepares and furnishes (sub- 
ject to approval of the architect) in connection with shipment 
of materials, erection drawings to insure the prbper placing of 
the pressed steel members, each piece of which is cut to fit, 
and marked to correspond with the identification marks indicated 
on erection diagrams. 

This complete service by the manufacturer eliminates divided 
responsibility as to the integrity of the materials of construction. 
The preparation of these additional detail drawings also serves 
as a check to the design. 

Metal Lumber joists and studs were first introduced to replace 
wood in building structures. While admirably adapted to such 
purposes the field of its use has expanded to the extensive re- 
placement of the heavier types of fire-resistive construction for 
buildings with light live load requirements. 

The simple, yet positive, details of design, based upon recog- 
nized basic principles of engineering, light weight, ease of erec- 
tion and inspection, adaptability and durability have given a front 
rank place to Berloy pressed steel types of construction. 

Berloy pressed steel is of special analysis and is a prodt"**^ 
rolled and rerolled under great pressure and receiving a suffici< 
number of rollings under this compression to finally produce t 
best grade of pressed steel. 

A feature distinctive to pressed steel sections is the rcalizi 
of the advantage of the increased tensile value of steel at te 
peratures ranging from about 250° to 1000° F. 
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FIRE RESISTANCE 

The fundamental principle upon which the wonderful 
growth of business of the Building Materials Division of 
The Berger Manufacturing Company has been developed 
is the production and exploitation of fire-resistive ma- 
terials for building construction. 

The efforts of specialists in the Division, the extensive 
tests made for the Company by disinterested experts and 
the membership of the Company or members of its staff 
of engtineers in the National Fire Protection Association, 
The American Concrete Institute, The American Society 
of Civil Engineers, The American Society for Testing 
Materials, The Associated Metal Lath Manufacturers, 
and other organizations, keep us in direct touch with the 
latent "developmente and most advanced thought iii this 
most important field. 

The essence of the effort and thought along the lines 
of fire-resistance is direcjt^ed towards fire prevention. We 
find this" keynote recognizjed and clearly stated, in the re- 
cently published **Hand Book of Fire Protection-* by 
Crosby* Fiske and Forster, sixth edition (D. Van Nos- 

trand Co.), in Chapter 1,; paragraphs 1 and 2 as follows: 

"■■•'• •  ' ' • . .■'■''• 

: ' » .i * 'The readers of this: bookare unquestionably - 
familiar in a general way, with th^ tremen- 
dous fire waste of this country. It is a waste 
made of the destruction and damage of prop- 
erty by fire, water, and smoke, of the cost 
of public and private fire protection, of the 
conduct of the insurance business, and of law 
making, inspection, and allied costs which 
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States and cities iricur. In round figures 
the fire waste and the attendant costs 
have been placed at approximately $500,- 
000,000 per year. A very considerable life 
loss and much suffering and disfigurement 
also result from our fire waste. 

Something like 250,000 fires are reported per 
year, most of which are due to carelessness 
or ignorance. All were small at the start 
and therefore subject to control, and practi- 
cally aU, by proper building construction and 
arrangement and by adequate protection^ could 
have been prevented from causing appreciable 
damage.^* 

It is the duty of Architects and Engineers to thorough- 
ly investigate the subject of the types of construction and 
uses of materials which will produce structures of maxi- 
mum safety and fire-resistive qualities. 

We present this hand book which is based essentially 
oil the exploitation and explanation of the best types of 
materials for such purposes. 

We also take pleasure in offering the services and advice 
of our engineering department and specialists to engineers 
and owners in the preparation of plans for and building of 
fire-safe buildings. 
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PRESSED STEEL 

Structural Members. — In Met^i Lumber floor and roof con- 
struction the load-supporting joists and studs are of pressed 
steel, which by reason of its nature and the design of the section 
provides a material of maximum strength and permanence as 
well as steel in the form which is least injuriously affected by 
very high temperatures. 

Maximum Strength. — The requirement as to tensile strength 
for Berloy load-bearing pressed steel members is the same as 
for standard structural steel shapes. Extensive tests made for 
the company by disinterested parties have demonstrated the fact 
that the same basic laws as to calculation of the strength of 
structural steel shapes apply also in pressed steel sections. Tests 
to destruction show similar results, both as to maximum value 
and nature of failure. 

Permanence. — In the rolling of sheets for pressed steel the 
metal is much more thoroughly and uniformly worked than in any 
other rolled shape. This thorough mechanical working produces 
a material of uniform fine grain structure, maximum density and 
freedom from strains. This eliminates irregularity of structure 
which is well known to be a prevalent cause of corrosion. 

The surface of pressed steel sections is very smooth and this, 
added to the great density of the steel, presents practically an 
impregnable barrier to tendencies to rust or corrode. In addition 
to the above the Metal Lumber is hand dipped in special rust 
resisting paint after fabrication. 

The presence of water or condensation of moisture on the 
itself is necessary to cause corrosion. This cause, how- 
is eliminated in floor and partition construction as the 
s in construction are positioned between a plaster ceiling and 
lished floor, and studs between two coats of plaster, both of 
:h are practically dead air spaces which will not cause con- 
ition. Furthermore, the material is protected by the coating 
-nt. 
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BERLOY METAL LUMBER 

SECTIONS OF PRESSED STEEL SHAPES FOR Bl^l^p^NG 

CONSTRUCTION ^ 

Thickness. 

Thickness of material from which Berloy Me' ^mber load- 

bearing sections are formed varies from ,072 in/^» o -l^O inches, 
and noted as "A" material. / 5' 

Sections noted as "B'* material are of 1/^/20 gauge (U. S. 
Standard), and designed for non-bearing/^ yions, ceiling mem- 
bers, furring, etc. /v 

/a 
Length. /c^ 

The maximum length of 60' 0" hy m established because of 
shipping limitations. / ^ 

The lengths of certain sectiy ^ nich can be furnished with- 
out splicing are limited, for ty Jp lowing reasons: 

First, because the format/ A. the .120 inch thickness sections 
requires the greater stren/"^ i a vertical press over that avail- 
able in the roll forminr/l^^.hinery, therefore these lengths are 
limited to the dimensir/^ i the press. 

Second, because ir/'^il as light as .072 inch thickness cannot 
be rolled commerc/ m the wider widths in strip mills, there- 
fore these leng^th/ limited to sheet lengths. 

The shorter y is may be increased by splicing the sections. 
These splices/ located at different places staggered on each 
side of the / , which is made possible by the fabrication of 
I joists fy .wo separate channels. Splices are designed to 
more tha/ /elop the full strength of the section. 

Fermi;/ nP Variations. 

All le variation in length, % mch plus or minus unli 

ord' cut exact for specific building schedules. . Allowa? 

V? m in weight 2% per cent plus or minus, based on pi 
' . weights. 
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BERLOY METAL LUMBER 

STANDARD 12 INCH PRESSF .'EEL 

1 JOISTS (VA") 



/ / 
















fnchH 


intnchee 


in indiB 


Length 


12 

12 . 
12 


12.7 
8.4 
14.0 




.109 

.072 
.120 


.218 
.144 
,240 


eco' 

16'8" 
I2'6'* 



fths can be increased by splicing. 



rNC COMPANY 

JMBER 
RESSED F "l. 



3 



icbes in InchH 


Length 


e .218 

'2 .144 
.240 


60'0' 
16'8'* 
12'6" 


2 .184 
2 .144 
.240 


60'0' 

16'8'' 
16'8' 


lay be pronged 
nched in lower 


for lat 
flange f 
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BERLOY METAL LUMBER 

* STANDARD 9 AND 8 INCH PREf STEEL 

I JOISTS ("A") 




Code 
word 


J / 


/ Weight 
per foot 
in lbs. 


Flange 

width in 

inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


Length 


zecas 
zecet 
zeciv 


r 


6.7 

11.2 


4 
4 
4 


.089 
.072 
.120 


.178 
.144 
.240 


60'0' 

16'8'* 

16'8*'* 


csa 


/8 

/ ^ 


6.0 
10.0 


4 
4 


.072 
.120 


.144 
.240 


60'0' 
16'8'* 


^ / 















mgths can be increased by splicing. 



rd sections .072 and .089 thickness may be pronged for lath, 
X sections may have ^/% inch holes punched in lower flange 
iring lath thereto. 
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BERLOY METAL LUMBER 

STANI^ARD: 7, 6, 5 AND 4 INCH PRESSED STEEL 

I JOISTS ("A") 

aso" 3.00" 




Code 
word 



zecux 
zecwo 



zeczy 
zedat 



zedev 
zedoy 



zedta 
zeduz 



Depth 
in inches 



We' ^ 



per 



Flange 

width in 

inches 



Flange 
thickness 
in inches 



Web 

thickness 

in inches 



7 
7 



3H 
3J^ 



.072 
.120 



.444 
.240 



6 
6 



..6 
7.6 



3 
3 



.072 
.120 



.144 
.240 



4.1 
6.8 



3 
3 



.072 
.120 



.144 
.240 



3.6 
6.0 



3 
3 



» 



.072 
.120 



.144 
.240 



These C\>^ ^hs can be increased by splicing. 



Length 



60'0' 
16'8'* 



60'0' 
16'8r* 



60'0'' 
16'8'* 



60'0' 
16'8'* 



Stan*^ iections .072 thickness may be pronged for lath, heavier sec 
tio' ly. have J^ inch holes punched in lower flange for wiring lat 



/. 
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BERLOY METAL LUMBER 

SPECIAL PRESSED STEEL I JOISTS ("A") 



-5 

SI 
C3 



^1 



Variable 



tuilWltt^nJULU f fiuaimw^\\\\\\^ 



WJjyjfOfJJJfJJ^ 



;i 



i 



II 



;: 



I 



.840 



ssBSsasssss 



These special I joists are made ^ inch oversize when used 
for head^ers, and % inch oversize when used for trimmers, see 
pages 96 and 97. 



For standard 
joists, depth . 
in inches 


Weight 

per foot 

in lbs. 


Approximate 

flange width 

in inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


Length 


12 
11 
10 


14.0 
13.2 
12.4 


6 
6 
6 


.120 
.120 
.120 


.240 
.240 
.240 


16'8'* 
16'8** 
16'8'* 


9 

8 

7 


11.2 

10.0 

S.S 


5J^ 
5 

43^ 


.120 
.120 
.120 


.240 
.240 
.240 


16'8''* 
16'8'* 
16'8'* 


6 
5 
4 


7.6 
6.8 
6.0 


4 
4 
4 


.120 
.120 
.120 


.240 
.240 
.240 


16'8'* 
16*8"* 
16'8'* 



lese lengths can be increased by splicing. 

er flanges may have J^ inch holes punched for wiring lath thereto 
sired. 



21 



ACTUHING COMPANY 



AL LUMBER 
SSED STEEL 

LEY Sections ("A") 




I 




Special Valley 



I inch flange thicknesses. Angle 
construction. 
t length of the rafter joists plus 

The strength of the s 
purposes to be the same 
depth of web. 

Lengths. — Where the depth of the web plus 3 inches is i 
over a total of 14^ inches, IG' S" lengths can be furnished wi 
out splices. When the depth of the web plus 3 inches is grea 
than 14^4 inches the lengths cannot exceed 12' 6" without splic 
These lengths can be increased by splicing. 

Details of the design of roofs involving this type of mem b 
are given in the chapter on Details of Design. 
2? 
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BERLOY METAL LUMBER 
STANDARD 12, II, 10 AND 9 INCH PRESSEF 
CHANNEL JOISTS ("A") 




n be increased by splicing. 
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BERLOY METAL LUMBER 

STANDARD 8, 7, 6, 5, AND 4 INCH PRESSED ^EL 
CHANNEL JOISTS ("A") 



Code 
word 



Depth 
in inches 



zefix 
zefoz 



zefub 
zefva 



zefwe 
zefzo 



zegbo 
zegiz 




Flange 

width 

in inches 



Thickness 
in inches 




>.0 
5.0 



2 
2 



.072 
.120 



2.65 
4.4 






.072 
.120 



2.3 
3.8 






.072 
.120 



2.05 
3.4 



IH 
IH 



.072 
.120 



zegob 
zeguc 

" The gths can be increased by splicing. 



1.8 
3.0 



IH 
IJ^ 



.072 
.120 



Length 



60'0' 
la'S"* 



60'0' 
16'8'* 



60'0': 
16'8'* 



60'0' 
16'8''* 



60'0' 



Str 
t' 



A sections .072 thickness may be pronged for lath, heavier sec 
lay have % inch holes punched in lower flange for wiring lat! 



to. 
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BERLOY METAL LUMBER 
SPECIAL PRESSED STEEL CHANNEL JOISTS ("A") 



These special channel joists are made hi inch ( 
used for headers, and 'A inch oversize when used for trimmers, 
see pages 96 and ST. 
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■ERIOY METAL LU 



>.^.- ■> I 




-A- 



!• 




/rhiid 



in 

8 
8 



7 
7 

6 
6 

5 
5 

4 
4 

.^ 
3 



in lbs. 



6.84 
11.40 



6.36 
10.60 



5.88 
9.80 



5.40 
0.00 



4.92 
8.20 



4.44 
7.40 



Fiance 
thirknrw 
in inches 



Web 
thickness 
in indies 



E 

in 
inches 



.072 
.120 



.072 
.120 



.072 
.120 



.072 
.120 



.072 
.120 



.072 
.120 



144 
240 



144 
240 



144 
240 



144 
240 



144 
240 



144 
240 



5 
5 



4 
4 



3J^ 
3J^ 



2y2 



m 
iH 



1}^ 

13^ 



Maximum 
Icncth 



16'8' 
16'8' 



16'8' 
16'8' 



16'8' 
16'8' 



16'8'' 
16'8' 



16'8 
16'8 



16'8 
16'8* 



I'lttngcn of KrctioiiH .072 thickness may be pronged for lath, or heav 
MH'tionn nmy have Jb inch holes punched for wiring lath thereto. 



26 



BERLOY BUILDING MATERIALS 



BERLOY METAL LUMBER 

STANDARD 8 AND 7 INCH H STUbS ("A*') 



4:00 




3.50 



p 



4 A ggeaam 



MXSBBSSS; 






J&Bxax 



:5 



!! 



s s 






150 



8 



o 



JLI^ 



Code 
word 


Depth 

in 
inches 


Weight 

per foot 

in lbs. 


Flange 

width in 

inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


Length 


'\d 
f 


8 
8 


6.0 
10.0 


• 4 
4 


.072 
.120 


.144 
.240 


eo'o" 

16'8'* 


1 

z 


7 
7 


5.3 
8.8 


33^ 

3H 


.072 
.120 


.144 
.240 


eo'o" 

16'8*'* 



lese lengths can be increased by splicing. 

iges of sections .072 thickness may be pronged for lath, or heavier 
■-^-is may have % inch holes punched for wiring lath thereto. 
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BERLOY METAL LUMBER 

STANDARD 6, 5 AND 4 INCH H STUDS ("A") 



3.00 




Code 
word 


Depth 
in inches 


Weight 

per foot 

in lbs. 


Flange 

width 

in inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


E 

in 

inches 


Length 


zejbe 
zejdo 


6 
6 


4.6 
7.6 


3 
3 


.072 
.120 


.144 
.240 


3^ 

W2 


60'0' 
16'8'* 


zejeb 
zejic 


5 

5 


4.1 
6.8 


3 
. 3 


.072 
.120 


.144 
.240 


2^ 


60'0'' 


zejod 
zejuf 


4 
4 


3.6 
6.0 


3 
3 


.072 
.120 


.144 
.240 


114 


60'0' 
16'8" 



* These lengths can be increased by splicing. 

Fiange;^ of sections .072 thickness may be pronged for lath, or heavi 
sections may have % inch holes punched for wiring lath thereto. 
Spot welds located as shown for I joists of same depths. 
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BERLOY METAL LUMBER 

STANDARD 8, 7» 6^ 5 AND 4 INCH 
CHANNEL STUDS ("A") 




^ 



Code 
word 


Depth in 
inches 


Weight 
perfect 
in lbs. 


Flange 
width in 

inches 


Thickness 
in 
inches 


Length 


zejyg 
zejza 


8 
8 


3.0 
5.0 


2 
2 


.072 
.120 


60'0' 
16'8'* 


zekab 
zekba 


7 
7 


2.65 
4.4 




.072 
.120 


60'0' 
16'8'* 


zekce 
zekec 


6 
6 


2.3 
3.8 


1^ 


.072 
.120 


60'0' 
16'8'* 


zpkfo 
dd 


5 
5 


2.05 
3.4 


iH 


.072 
.120 


60'0' 
16'8'* 


cof 
:ug 


4 
4 


1.8 
3.0 




.072 . 
.120 


60'0' 
16'8'* 



aese lengths can be increased by splicing. 

iges of sections .072 thickness may be pronged for lath, or heavier 
ons may have J^ inch holes punched for wiring lath thereto. 
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BERLOY METAL LUMBER 

SPECIAL 8, 7, 6, 5 AND 4 INCH 
H STUDS (*'A") 



^ 

H* 

J 

^ 



Wi^h. 



BOB 



tBEOSBBBaB 




Depth 
in inches 


Weight 

per foot 

in lbs. 


Flange 

width 

in inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


Length 


8 
8 


6.0 
10.0 


5 

5 


.072 
.120 


.144 
.240 


16'8'* 
16'8'* 


7 
7 


5.3 
8.8 


4J^ 
4H 


.072 
.120 


' .144 
.240 


16'8'* 
16'8'* 


6 
6 


4.6 
7.6 


4 
4 


.072 
.120 


.144 
.240 


16'8'* 
16'8'* 


5 
5 


4.1 
6.8 


4 
4 


.072 
.120 


.144 
.240 


16'8''* 
16^8*^ 


4 
4 


3.6 
6.0 


4 
4 


.072 
.120 


.144 
.240 


16'8'' 
16'8' 



* These lengths can be increased by splicing. 

Flanges of sections .072 thickness may be pronged for lath or heav 
sections may have ?^ inch holes punched for wiring lath thereto. 
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BERLOY METAL LUMBER 



PECIAL 8, 7, 6, 5 AND 4 INCH 
HANNEL STUDS ("A") AND 
PECIAL "A" CHANNEL TRACK 




t ?B M. ^ -- 


3.0 2H .072 16 
S.O 2'A .120 16 


8'* 
8" 


2.65 2H .072 16 
4.4 2H .120 16 


8" 
8'* 


2.3 2 .072 16 
3,8 2 .120 16 


8'* 
8" 


2.05 2 .072 16 
3-4 2 -120 16 


8" 
8" 


1.8 2 .072 16 
3,0 2 .120 16 


8" 
8" 



lengths can be increased by splicing, 

of sections .072 thickness may be pronged for lath, or hei 

may have % inch holes punched for wiring lath thereto. 



width 



Special Double Tra. 



'.e of studs used in partition. 
weights of "A" track on page 4 



THE BERGER MANUFACTURING COMPANY 

BERLOY METAL LUMBER 
"B" SECTIONS 

i r4_ — ^ 

I 1 I y/v/A I 1 -I 

Channel Studa "B" 
Sizes and weights listed on page 49. 
Track details given on following page. 




Suodard Angle Siud "iV Standard U-Siud "B" 

Sizes and weights listed on Sizes and weights listed t 

pa^e SO. page 50. 

Use same track as for U Trick details given on fc 

studs. lowing page. 



Slandard (Ceiling) Chaoi 
"B- Track for M" Bib- 



Details and weights listed on page .49. 



BERLOY BUI 1-131 NG MATEKIA 

BERLOY METAL LUMBEF 
"B" ACTIONS 




V 


Individiul 

J Made 
Weight 




__.._JI 1 


.'^■>: x°^»\ 


-« and 


andard U Smd Socksl Slriii "I!" 
weights listed on page 30. 
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)Y METAL LUMBER 
CALCULATION OF SECTIONS 

gures Nos. I and 2 and the calculation o: 
.073 thickness joist shows the method o 
ubUshed in this hand book, 
ry figures (in the form of trapezoids to 
corners) used in the calculation have 
igles, based on their average lengths, this 
afe side and simpler to calculate than il 
:zoids. One % inch hole is deducted for 
wer flanges, these prongs being staggered, 
strips for each channel are figured Mi inch 
ide dimension of the channel, on aci 



X 



'1=.. 



!V^ 



^ 



Je elementary figure. 

le elementary figure. 

; elementary figure. 

iC line to center of gravity of any ek- 



center of gravity of any elementary fig- 
utral axis of the total section, 
reme fibre to neutral axis. 



BERLOY BUILDING MATERIALS 



BERLOY METAL LUMBER 
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THE BERGER MANUFACTURING COMPANY 



BERLOY METAL LUMBER 

ELEMENTS OF STANDARD I JOISTS 




-i. 



Code 
word 



Depth 

in 
inches 



Weight 

per 
foot in , 

lbs. 



Net area 
of sec- 
tion in 
inches 



Flange 
width 

in 
inches 



Web 
thick, 
ness in 
inches 



AXIS 1-1 




2.05040 
2.04970 
2.55550 
2.55500 
3.05960 
3.05920 
3.56010 
3.55970 
4.O604O 
4.06000 
4.56048 
4.56060 
4.5^027 
5.06059 
5.06078 
5.06049 
5.56260 
5.56280 
5.56253 
6.( 137 
6.( 159 
6.1 \IZ 



Moment of Inertia r = Radius of Gyration S= Section Mod us 
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BKRLOY BUILDING MATERIALS 



LUMBER 
CHANNEL JOISTS 



H 



i 




072 


10 


20 


17 


092 


18 


072 


14 


20 


24 


00 


28 


072 


18 


09 


34 


072 


2J 


20 


J8 





•rti" 


S 


X 


-.■! 


f.„ 


.5659 


2.1034 


^ 


1.S123 


.930S 


2,1022 


J 




8694 


.7822 


2,6138 


9 




sses 


1.2868 


2,6126 






I9S3 


1.0171 


3,1218 


3 




1904 


1.6833 


3,1208 


9 




5758 


1.4013 


3,6222 


S 




5673 


2. 3205 


3,6214 


7 




E 


:E 


:::::: 


7 




3002 


2.3113 


4.6229 


2 




2923 


3.8341 


4.6222 


7 




6743 


3,6670 


S.122S 


4 




6777 


2.8751 


5,1231 


«) 




6695 


4.7709 


5.1225 


1 




9960 


4.9895 


5,6266 


M 




0026 


3.3055 


5,6271 


6 




9948 


5,4882 


5,6265 


4 




3181 


S.6777 


6.1302 


' 




3164 


6,2458 


6,1306 



THE BERGER MANUFACTURING COMPANY 
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BERLOY METAL LUMBER 

ELEMENTS OF UNTELS 




h-B-l"^ 



Code 
word 


Depth 

A in 

inches 


Weight 

per 
foot in 

lbs. 


Net area 
of sec- 
tion in 
inches 


Flange 

width 

Bin 

inches 


Track 

depth 

Cin 

inches 


Web 
thick- 
ness in 
inches 


AXIS 1- 


1 


I 


r 


S 


zeibt 


3 


4.44 


1.33 


3.75 


1.50 


.144 


3.085 


1.574 


1.028 


, zeify 


3 


7.40 


2.22 


3.75 


1.50 


.240 


5.145 


1.566 


1.715 


zehya 


4 


4.92 


1.47 


3.75 


1.50 


.144 


5.180 


1.931 


1.480 


zehze 


4 


8.20 


2.46 


3.75 


1.50 


.240 


8.651 


1.924 


2.472 


zehoc 


5 


5.40 


1.62 


3.75 


1.50 


.144 


7.969 


2.280 


1.992 


zehud 


5 


9.00 


2.70 


3.75 


1.50 


.240 


13.325 


2.273 


3.331 


zehez 

* 


6 


5.88 


1.76 


3.75 


1.50 


.144 


11.524 


2.622 


2.561 


zehib 


6 


9.80 


2.94 


3.75 


1.50 


.240 


19.288 


2.616 


4.286 


zehay 


7 


6.36 


1.91 


3.75 


1.50 


.144 


15.913 


2.956 


3.183 


zehco 


7 


10.60 


3.18 


3.75 


1.50 


.240 


26.660 


2.953 


5.332 


zegwa 


8 


6.84 


2.05 


3.75 


1.50 


.144 


21.214 


3.286 


3.857 


zegye 


8 


11.40 


3.42 


3.75 


1.50 


.240 


35.561 


3.284 


6.466 
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BERLOY METAL LUMBER 
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.THE BERGER MANUFACTURING COMPANY 

BERLOY METAL LUMBER 

ELEMENTS OF BERLOY CHANNELS "C" 

For designing suspended ceilings carrying light loads and for non-support- 
ing partitions. 



Code 
word 



zerja 

zerke 

zeron 

zerpy 

zeryp 

zeska 

zesak 

zesel 

zesle 



Size in 


inches 


Gauge 


Area 

in 
inches 


Weight 

per foot 

in lbs. 


I 
1-1 


Depth 


Flange 


% 


H 


16 


.078 


.276 


' .00594 


'A 


H 


16 


.086 


.304 


.00869 


1 


H 


16 


.094 


.332 


.01212 


IK 


% 


16 


.109 


.387 


.02124 


l>4 


Vs 


16 


.125 


.456 


.03377 


2 


Vs 


16 


.156 


.580 


.07104 


IH 


H 


16 


.141 


.539 


.04186 


m 


'A 


18 


.131 


.458 


.05880 


2 


H 


16 


.172 


.635 


.08573 



s 
1-1 



.0158 

.0198 I 

.0342 

.0399 

.0450 

.0710 

.0558 

.0627 

.0857 
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BERLOY BUILDING MATERIALS 



BERLOY METAL LUMBER 

DIMENSIONS AND PROPERTIES OF 

SECTIONS 

The following tables give the dimensions an4 weights of struc- 
tural sections formed of Berloy Pressed Steel. They also give 
the section modulus of joists and lintels, and the radius of gyra- 
tion of studs. Proper allowance is made for prongs in all cases. 

The sizes and weights listed are for standard stock sections, 
or are indicated as special sections which carry an extra charge 
as noted in the differentials; 

I joists, channel joists, lintels, H-studs and channel studs are 
also furnished oversize for trimmers, headers, etc., as shown in 
drawings on pages 96 and 97. The width of flanges being wider 
than dimensions "B" as they include in the fi-at flange, the metal 
on either or both sides indicated by dimension "C". The section 
modulus for all practical purposes may be assumed the same as 
listed above for the same depth and weight of section. 

Quotations will be made on request for special weight or 
shape sections. 

All pressed steel structural or load carrying members are noted 
as *W sections, and are of not less than .072 inches thickness. 

The sections noted as "B" material are of 18 or 20 gauge, and 
are designed for non-supporting partitions, ceilings, etc. 

"langes of sections .072 inch, .089 inch and .092 inch thickness 
c ' be pronged for lath, or heavier sections may have %-inch 
h es punched for wiring lath thereto. 

pecial oversize joists or other members, such as headers to 
r nve tail joists, should be % inch over size; and as trimmers 
t eceive headers, should be % inch over standard size. 

» 
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THE BERGER MANUFACTURING COMPANY 



BERLOY METAL LUMP 

DIMENSIONS AND PROPER? 
STANDARD PRESSED STEEL 



OF 
ilSTS 




zebar 
zebit . 
zebov 



zeask 

zeatl 

zeawn 



60' 0* 
16' 8'* 
12' 6** 



Sect. 
Mod. 




Dimensions in inches 




A- 
4 
5 
6 
7 
8 

9 

10 

' 
11 

12 


B 

3 
3 
3 

3H 
4 

4 


C 

Va 
H 


D 

tH 
IM 
i}i 

2, 
2 

2k 


E 

  
2H 

3H 
4 

5 
5 

6 

6 

7 


F 

H 
H 
H 
H 

% 
H 
H 


G 


1.2160 
1.9995 




1.6628 
2 . 7438 




2 . 1584 
3.5696 




2.9474 
4.8788 




3.8567 
6.3886 




5.9336 
4.8086 
7.9751 




7.5979 
5.9574 
9.8839 




10.3194 

6.8374 

11.3505 




11.7248 

7.7657 

12.8973 


H 1 



♦These .s can be increased by splicing. 

The .178 and .184 thickness pronged for lath; the .240 thickness has H ich 

holef led in lower flange for wiring lath. 

For i I joist sections see page 21. 

Se' 4odulus figured with one prong out as prongs on bottom flange are staggere 

Sf ,hod of calculation on pages 34 and 35. 



44 



BERLOY BUILDING MATERIALS 



BERLOY METAf JMBER 

DIMENSIONS AND F ERTIES OF 
STANDARD PRESSED STf CHANNEL JOISTS 



Code 
word 



zegob 
zeguc 



zegbo 
zegiz 

zefwe 
gefzo 

zefub 
zefva 

zefix 
zefoz 



zeerk 

zcewp 

zefav 



zeemf 
zeeng 
zeeph 

ly 
jd 

ivi 



Web 
thickness 
in inches 



! 1 

I h 

F 

I S 





4.75 
3.70 
6.20 

6.00 
3.95 
6.60 

6.35 
4.20 
7.00 



60' 0' 
16' 8^* 

60' 0* 
16'8^* 

60' 0" 
16' 8^* 

60' 0' 
16' Sy 

60' 0" 

16' 8^* 

60' 0* 
16' 8'* 
16' 8^* 

60' 0* 
16' 8'* 
16' 8^* 

60' 0' 
16' 8"* 
12' 6^* 

60' 0" 
16' 8** 
12' 6** 



.5660 
.9305 



.7822 
1.2863 



1.0171 
1.6833 



.4013 
.3205 



1.8454 
3.0551 



2.8513 
2.3113 
3.8341 



3.6670 
2.8751 
4.7709 



4.9895 
3.3055 
5.4882 



5.6777 
3.7601 
6.2458 



Dimensions in inches 


A 

4 
5 

6 

7 
8 

9 
10 
11 
12 


B 

2 
2 

2H 

2}4 

2H 


C 

H 

H 
H 

H 
H 
H 
H 


F 

H 
H 

H 
H 
H 

H 
H 
H 


G 



igths can be increased by splicing. 
.089^ and .092 thickness pronged for lath, the 
jched in lower flange for wiring lath. 
laX channel joist sections see page 25. 
modulus figured with prong out. 



120 thickness has H inch 
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BERLOY METAL LUMBER 

DIMENSIONS AND PROPERTIES OF 
PRESSED STEEL LINTELS 




Code 
word 



zeibt 
zeify 

zehya 
zehze 

zehoc 
zehud 

zehez 
zehib 

zehay 
zehco 

zegwa 
zegye 



Web 
thickness 
in inches 


Weight 

per foot 

in lbs. 


.144 
.240 


4.44 
7.40 


.144 
.240 


4.92 
8.20 


.144 
.240 


5.40 
9.00 


.144 
.240 


5.88 
9.80 


.144 
.240 


6.36 
'10.60 


.144 
.240 


6.84 
11.40 



1-1 

Sect. Mod. 



1.02t 
1.715 

1.480 
2.472 

1.992 
3.331 

2.561 
4.286 

3.183 
5.332 

3.857 
6.466 



Dimensions in inches 



3 
4 
5 
6 
7 
8 



B 



3H 



3H 



SH 



SH 



3H 



SH 



IH 



IH 



W 



iH 



IH 



IH 



H 



IH 



\H 



IH 



IH 



IH 



m 



IH \ 



2H 



3H 



Maximum Lengths 16' 8*. 
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BE!^LO Y METAL LUMBER 

DIMENSIONS AND PROPERTIES OF STANDARD 
PRESSED STEEL H^TUDS 




Code 


Web 
thickness 
in inches 


Weight 

per foot 

in lbs. 


1-1 

r 


2-2 

r 


Dimensions in inches 




word 


A 

4 
5 
6 
7 
8 


3 
3 
3 

4 


C 


D 

iH 
IH 


E 

IH 

4 

5 


F 

H 
H 
% 
H 


G 


zejod 
zejuf 

zejeb 
zejic 

zejbe 
zejdo 

zetrl 
zejaz 

2 \ 
i 


.144 
.240 

.144 
.240 

.144 
.240 

.144 
.240 

.144 
.240 


3.60 
6.00 

4.10 
6.80 

4.60 
7.60 

5.30 
8.80 

6.00 
10.00 


1.499 
1.489 

1.836 
1.827 

2.1669 
2.1598 

2.540 
2.532 

2.916 
2.908 


.713 
.708 

.665 
.661 

.6266 
.6227 

.723 
.719 

.815 
.812 





Mi mum lengths 16' 8*. 

Th . 144 thickness may be pronged for lath, the .240 thickness may have y% inch 

ho! punched in flanges for wiring lath. 

Fo special H Stud sections, see page 30. 

r= '<fu8 of Gyration. 
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1 PDnprRTtF« nir 



Code 
word 


thickneas 
in inches 


Z" 


ns 


on 




lekec 


■s 




It^ 


,072 




«jV6 


:i20 





The ,072 Ihickne 
For special Chann 



BERLOY UUILDING 



BERLOY METAL LUMBER 

DIMENSIONS AND WEIGHTS OF PRESSED STEEL 

B CHANNEL STUDS AND SOCKET STRIPS 






Channe] Slud ' 



H 



Socket Strip ■•!!'■ 
SUndard punching 13^i- on cen- 
ters. Can be punched for any de- 





CHAN 


•JEL STUDS -a- 


SOCKET STRIPS 


B" 




Code 


w.. 


c. M B U 1 


oil «; 


Wt. 


Gh, 


" 


• 


Si 






=' 




so 


20 






»tnda 
Kmef 






3 




56 


!o 


214 




»>Dl^ 






S 




62 


iS 






Sis. 






Si 




1^ 


\l 


3i6 




SS 






a 


' 


fs 


il 








itri (Ceillns) Chi 



Weisht S9 lbs 1 

II dimenstons arc given 1 1 niches, 
weights are g ven in pounds per foot. 
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BERLO Y METAL LUMBER 

DIMENSIONS AND WEIGHTS OF PRESSED STEEL 
U AND ANGLE STUDS AND SOCKET STRIPS, "B" MATERIAL 





1 


\ 


^2- 


<: 


\ 


■t- . 


-c 


1 




5^ 


1 


9y 

i.: 




\ 






v 


1 




p 


! A>: ^ 




I 


*•: • 




' 




& 


m 


,•*" 


^H 




y?-' 


1 


J 




SOCKET STRIPS "B" FOR 
U-STUDS 



Furnished in lO-foot lengths 
otherwise specified. 


unless 


Code 
word 


Size, 
Ins. 


Gauge 


Weight 
Black 


per Ft. 
Galv. 


zepmy 
zepok 


1x1)^ 
IxlH 


20 
18 


.31 
.42 


.35 
.45 



MO** 



U-STUDS "B 

Also used for Ceiling and Wall Fur- 
ring. , Furnished in 10*foot lengths 
unless otherwise specified. Lengths 
over 12 feet, require splices. 



Code 



Size 



Weight per Ft. 



word 


Ins. 


\JA. 


Black 


Galv. 


zeojd 
zeolg 
zeonj 


H 

1 


' 20 
20 
20 


.25 
.31 
.38 


.28. 

.35 

.41 


zeopk 
zeorm 
zeowr 


2 


20 
20 
20 


.44 

.50 
.56 


.48 
.55 
.62 


zeozt 
zepag 
zepga 


H 

1 


18 
18 
18 


.33 
.'42 
.50 


.36 
.45 
.54 


zephe 

zepij 

zepko 


114 

2 


18 
18 
18 


.58 
.67 
.75 


.63 
.72 
.81 





I 






1 


c . 




1 
• 


I 




' 




u- 



ANGLE STUDS "B" FOR 
OUTSIDE CORNERS 

lengths over 12 feet require splices. 



Code 
word 


Size, - 

_ • Gauge 

Ins. 


Weight per Ft. 
Black Galv. 


zepul 
zeraj 
zerek 
zeril 


1^x1^ 20 
r^xlH 20 
IH^IH 18 
iHxlH 18 


.31 

.38 

.42 

SO 



Socket strips can be furnished plain or punched to any- 
sired uniform spacing. 

Individual socket strips described on page 33. 
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B£RLOY METAL LUMBER 

"C" COLD ROLLED CHANNELS 
MADE WITHOUT PRONGS 



 ."ii 




Code 

word 


Size in 
inches 


Flange 

width in 

inclies 


Gauge 


Weight 

per 1000 

lineal feet 


zerja 
zerke 
zeron 


H 

% 
1 


H 
 % 


16 

16. 

16 


276 
304 
332 


zerpy 
zeryp 
zesak 






16 
16 
16 


387 
456 
539 


zesel 
zeska 
' zesle 


2 
2 


Yi 
Yi 


18 
16 
16 


458 
580 
635 



For partitions, suspended ceilings, furring, formed work — all 
places where non-bearing supports are required, Berloy Cold 
Rolled Channels should be used. The smaller sizes can readily 
be bent on the job for formed work. Wire Ribplex or^ Berloy 
Diamond Mesh Lath to these channels and you have a perma- 
nent fire-proof partition or ceiling. 

■^lements of sections, page 42. 

ispended ceiling details, pages 118 and 119. 

artition details, page 125. 

Jtock lengths 12', 14', 16', 18' and 20'. Sizes up to and including 
1 :h are p»acked 20 pieces to a bundle; sizes above 1 inch are packed 
1 'xes to the bundle. 
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THE BERGER MANUFACTURING COMPANY 

BERLOY METAL LUMBER 

SAFE LOAD TABLES 

Total Safe Load tables for Berloy pressed steel structural sec- 
tions are given as follows: 

Page 56 Graph, Loads 9 to 19 feet, spacings 12 and 15% inches, 

also average weights of steel. 
Page 57 Graph, Loads 9 to 19 fee^, spacings 19 and 23% inches. 

also average weights of steel. 
Page 58 Graph, Loads 9 to 19 feet, spacings 12 and 15% inches, 

also average weights of steel. 
Page 59 Graph, Loads 19 to 29 feet, spacings 19 and 23% inches, 

also average weights of steel. 

Pages 60-61. Total safe uniform loads in pounds for Berloy 
Pressed Steel I-Joists. Based on fibre stress of 16,000 lbs. per 
square inch. Loads below heavy lines produce deflection greater 
than 1/360 of span. 

Pages 62-63. Total safe uniform loads in pounds for Berloy 
Pressed Steel I-Joists. Maximum fibre stress of 16,000 lbs. per 
square inch. No tabulated load will produce deflection greater 
than 1/360 of span. 

Pages 64-65. Total safe uniform loads per square foot for Ber- 
loy Pressed Steel I-Joists. 

Spaced at 23V2 Inches on Centers 

Maximum fibre stress 16,000 lbs. per square inch. No tabu- 
lated load will produce deflection greater than 1/360 of span. 

Pages 66-67. Total safe uniform loads per square foot for Ber- 
loy Pfessed Steel I-Joists. 

Spaced at 19 Inches on Centers 

Maximum fibre stress 16,000 lbs. per square inch. No tabu- 
lated load will produce deflection greater than l/3'60 of sp? 

Pages 68-69. Total safe uniform loads per square foot for ber- 
loy Pressed Steel I-Joists. 

Spaced at 15% Inches on Centers 

Maximum fibre stress 16,000 lbs. per square inch. No bu- 
lated load will produce deflection greater than 1/360 of spa 
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BERLOY METAL LUMBER 

Pages 70-71. Total safe uniform loads per square foot for Ber- 
loy Pressed Steel I-Joists. 

Spaced at 12 Inches on Centers 

Maximum fibre stress 16,000 lbs. per square inch. No tabu- 
lated load will produce deflection greater than 1/360 of span. 

Pages 73-73. Total safe uniform loads in pounds for Berloy 
Pressed Steel Channel Joists. Maximum fibre stress of 16,000 lbs. 
per square inch. Loads below heavy lines will produce deflection 
greater than 1/360 of span. 

Pages 74-75. Total safe uniform loads in pounds for Berloy 
Pressed Steel Channel Joists. Maximum fibre stress of 16,000 lbs. 
per square inch. No tabulated load will produce deflection 
greater than 1/360 of span. 

Page 76. Total safe load in pounds per stud for Berloy 
Pressed Steel H-Studs in supporting partitions. 

Page 77. Total safe load in pounds per stud for Berloy 
I Pressed Steel H-Studs about the least radius of gyration where to 
! be used as columns. 



Page 78. Total safe load in pounds per stud for Berloy 
Pressed Steel Channel Studs in supporting partitions. 

Pages . 193-222. Safe loading tables Rolled Structural Steel 
Beams, Channels and Columns. 



(E) 



BERLOY 
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BERLOY METAL LUMBER 

NOTES 

Thicknesses .072 inch and heavier are used for load supporting 
Berloy Metal Lumber sections. 

These safe loading tables are based on computations of ele- 
ments of sections as described on pages 34-35 and noted on 
pages 36 to 40. 

Reduced areas are calculated to allow for prongs in computa- 
tion of elements of all joists and studs. 

» 

In all safe loading tables the pressed steel sections are assumed 
to be laterally braced as in properly erected floor and partition 
construction. 

To find the reduction in fibre stress necessary to limit the de- 
flection to not over 1/360 of span for beams, in joists or channels 
of depth in inches 'less than twice the span in feet, see table on 
page 135. 

To find the defllection in inches of sections subjected to trans- 
verse fibre stress of 16,000 lbs. per square inch, see table of 
coefficients on page 136. 

The spacing of joists at 15%, 19 and 23% inches is standard 
practice for floor construction, these spacings having been se- 
lected to allow for lapping of stock sheets of Ribplex or lath on 
top of joists. If irregular spacing is necessary to accommodate 
partitions, etc., involving the lapping of lath between joists, the 
lap should be at least 6 inches and the sheets be securely wired 
together. 

The table on page 138 indicates for quick estimating -purposes 
the approximate weight of pressed steel required per square foot 
of floor or roof surface for various depths of joists at different 
spacings, and notes the type of Ribplex or lath which should be 
used in each case. 

Spacings of 23% inches on centers should not be exceeded for 
floors, and 47-inch spacing should not be exceeded for roof 
construction. 
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BERLOY METAL LUMBER 

I The graphs on the following four pages indicate for 
I quick reference the carrying capacities of the various 
[standard Berloy joists for different spans, including 
I loads from 60 pounds to 200 pounds per square foot and 
;from 9-f6ot to 29-foot spans, also the average weight of 
; steel joists per square foot of floor. 

Joists of .120'^ thickness are not included as they are 
intended for special cases of heavy loading or for trim- 
mers, headers, etc. 

The information given on the graphs is also given in 
the tables on pages 60 to 71, and 338. 



I . 



Description of data. 

NUMBERS IN TITLE 

;lst — Weight of jojst per lineal foot. 

2nd = Depth of joist* , 

3rd = Average weight of joists per square foot. 

LEGEND 

— — — Joists spaced 23}^*' center to center. 

_ s= Joists spaced 19* center to center. 

== Joists spaced 15 J^' center to center. 



- --. — = Joists spaced 12 * center to center. 

N ,t — ^The kind of line indicates the spacing; thus, 

dotted line, short spacing (12"), 
short dash line, the next wider spacing (15%"), 
long dash line, the next wider spacing (19"), 
I the long continuous line, the widest spacing (23%"). 
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BERLOY METAL LUMBER 

Spans 9 to 19 feet. Joist spacings 13 and 15% inches. 




^ TO aO 90 100 liO ISO 130 140 ISO I80 170 100 ISO SOO 
TOTAt. LOAD Wi POMWOS P€n SCUI/^WC FOOT. 



Figure No. 3 
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BERLOY METAL LUMBER 

Spans 9 to 19 feet. Joist spacings 10 and 2? 'nches. 
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BERLOY METAL LUMBER 

Spans 19 to 39 feet. Joist spacings 12 and lo% inches. 
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BERLOY METAL LUMBER 



Standard Metal Lumber I Joists. Total safe uniform loads in 
pounds. Fibre stress not over 16000 lbs. per square ' ''h. 
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(B) 



BERLOY METAL LUMBER 

I Safe 

im lengths of joists seepage 44. Loads bcio? ''nifonil 
produce deflections greater than 1/360 of Bp? > , 

Loads 
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THE BERGER MANUFACTURING COMPANY 

BERLOY METAL LUMBER 

Standard Metal Lumber I Joists. Total safe uniform loads in lbs. 
Fibre Stress not over 16000 lbs. per square inch. 
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(B) 



Fi kngth of joists 
r 1/360 of span, 

I JOISTS 



44. N .lec- 
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loads 
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KLOY BUILDING MA'IERIALS 

dErlqy metal lumber 
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BERLOY METAL LUMBER 

Standard Metal Lumber I Joists. Total safe.uniforr is in pounds 

per square foot. Fibre stress not over 16000 pounds • ^uare inch. 
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BERLOY METAL LUMP^-R 



r maximum lengths of joists see page 4^ eflec- 

r 1/360 of span. 



Squire Fool 
Uad 

JwttSpMd 

19" c/c 







?sssia§§ 


SsSSKSSSSSR 


§Sis^|B 


S3S2ggSSSE?5!S 


JksSsss 


SSSSSS^SSK 


I^IS2B5= 


8SSS;?S3S 


§SSSl£2= 


SSSSSSSSS 




^ o„ „^ ,„ «^ 







xasH NT Nvjs av3^^ 



THE BERUER MANUFACTU Rl NG COMPANY 



BERLOY METAL LUMBER 



Standard Metal Lumber I Joists. Total safe uniform loa'' 'n Iba. 
per square foot. Fibre stress not over 16000 lbs. per squar- i. 
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BERLOY METAL LUMBER I SqiianFoot 
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BERLOY METAL LUMBER 



Standard Metal Lumber Channel Joists. Total safe 
in pounds. Fibre stress not over 16000 pounds per sr 
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BERLOY BUILDING MATERIALS H H r 



BERLOY METAL LUMBER 

For maximum length of joists see page 45 . Loads^ 
heavy lines produce deflections greater than 1/360 o^ 
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Standard Metal Lumber Channel Joists. Total safe uniform loads ii 
pounds. Fibre stress not over 16000 pounds per square in 
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BERLOY BUILDING MATERIALS 



BERLOY METAL LUMBER 

For maximum length of joists see page 45. No deflec- 
tions over 1/360 of span. 
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BERLOY METAL LUMBER 

H STUDS (IN PARTITIONS) 
SAFE LOADS IN POUNDS PER STUD 



Values based on axis 1-1 for studs in partition construc- 
tion. Fibre stresses =13,000 lbs. for lengths under 60 radii. 

For lengths over 60 radii fibre stresses computed by 1 ^ 

American Bridge Formula f= 19, 000 — 100 1/r. No loads 
given where 1/r exceeds 120. 



Depth 


4' 


5' 


6* 


7* 


8» 


Code 
Word 


zejod 


zejuf 


zejeb 


zejic 


zejbe 


zejdo 


J zeirl 


jzejaz 


zeikd 


zeilf 


Weight 


3.60 


6.00 


4.10 


6.80 


4.60 


7.60 


5.30 


8.80 


6.00 


10.00 


Thick- 
ness 


.144 


.240 


.144 


.240 


.144 


.240 


.144 


.240 


.144 


.240 


Length 
7'0» 

8'0' 

.9'0*' 

W(f 

11' 0* 

iror 

13' 0» 
14' 0» 

is'or 
16' or 


12640 
12250 
11460 
10690 

9910 
9140 
8360 

7580 


21060 
20640 
19120 
17820 

16360 
15070 
13780 

12«d 


14500 
14500 
14500 
13880 

13170 
12430 
11710 

11160 
10240 
9510 


24180 
24180 
24180 
23120 

21880 
20670 
19440 

18240 

17020. 

15800 


16400 
16400 
16400 
16400 

16300 
15550 
14890 

14190 
13500 
12800 


27300 
27300 
27300 
27300 

27050 
25900 
24830 

23600 
22400 
21200 


19180 
19180 
19180 
19180 

19180 
19180 
18960 

18280 
17580 
16880 


31980 
31980 
31980 
31980 

31980 
31980 
31600 

30200 
29250 
28100 


22000 
22000 
22000 
22000 

22000 
22000 
22(k)a 

22000 
21660 
20990 


36670 
36670 
36670 
36670 

36670 

1 36670 

36670 

36f -| 
361 1 
34S 1 



Total Web Thickness Given 
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BERLOY BUILDING MATERIALS 



BERLOY METAL LUMBER 

"H" STUDS (UNSUPPORTED) 



Safe Loads in Pounds for 'Unsupported «H" 
Studs Used as Columns 



Values based on axis 2-2. Fibre stresses 13,000 
lbs. for lengths under 60 radii. For lengths over 
60 radii fibre stresses computed by American 
Bridge Co. formula f= 19,000—100 1/r. 




Depth 


4» 


5*' 


6' 


1" 


8* 


Code 
Word 


zejod 


iejiif 


zejeb 


zejic 


zejbe 


zejdo 


zeirl 


zejaz 


zeikd 


zeilf 


Weight 


3.60 


6.00 


4.10 


6.80 


4.60 


7.60 


5.30 


8.80 


6.00 


10.00 


Web 
Thickness 


.144 


.240 


.144 


.240 


.144 


.240 


.144 


.240 


.144 


.240 


Length 
7'0' 


7000 


11420 
8830 
6080 

33?0 
565 


7150 
5130 
31?5 

1115 


11720 
8375 
4930 

1580 


7050 
4660 
2200 


11550 
7550 
3460 


10920 


17950 


147?0 
10580 


24500 


8'0^ 


53^0 
3745 

I 

2090 
485 


8410 
5975 

3540 
1110 


13900 
9850 

5660 
1660 


20300 


"106' 

«;? 

I'O 




9730 

7290 
4775 
2290 


16050 

11820 
7760 
3580 



Loads below heavy lines are for values of 1/r greater than 120. 
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BERLOY METAL LUMBER 

CHANNEL STUDS (IN PARTITIONS) 
SAFE LOADS IN POUNDS PER STUD 

Values based on axis 1-1 for studs in partition construction. 
Fibre stresses 13,000 lbs. for lengths under 60 radii. For lengths 
over 60 radii fibre stresses computed by American Bridge 
formula f= 19,000-100 1/r. No loads given where 1/r exceeds 
120. 




1 J— 1 



Depth 


4* 


5' 


6* 


1 


r* 


8 


» 


Code 
Word 


zekof 


zekug 


zekfo 


zekid 


zekce 


tekec 


zekab 


zekba 


Bcjyg 


zejza 


Weight 


1.80 


3.00 


2.05 


3 40 


2.30 


3.80 


2.65 


4.40 


3.00 


5.00 


Thickness 


.072 


.120 


.072 


.120 


.072 


.120 


.072 


.120 


.072 


.120 


Length 






















7'0' 


6320 


10530 


7250 


12090 


8200 


13650 


9590 


15990 


11000 


18335 


8'0' 


6125 


10370 


7250 


12090 


8200 


13650 


9590 


15990 


11000 


18335 


9'0* 


5730 


9560 


7250 


12090 


8200 


13650 


9590 


15990 


11000 


18335 


10' 0* 


5345 


8910 


6940 


11560 


8200 


13650 


9590 


15990 


11000 


18335 


ll'O* 


4955 


8180 


6585 


10940 


8120 


13650 


9590 


15990 


11000 


18335 


12' 0' 


4570 


7535 


6215 


10335 


777a 


12950 


9590 


15990 


11000 


18335 


13' 0' 


4180 


6890 


5860 


9720 


7430 


12340 


9480 


15800 


11000 


18335 


14' 0* 


3790 


6240 


5580 


9120 


7080 


11800 


9140 


15100 


11000 


18335 


15' 0' 






5120 


8510 


6730 


11200 


8790 


14625 


10830 


1805" 


16' 0* 






4755 


7900 


6400 


10600 


8440 


14050 


10495 


174< 



Channel studs should not be used exclusively in supporting partitions, at least eve 
fourth or fifth stud should be of H section to afford stiffness to the structure. 



19 



BERLOY BUILDING MATERIALS 



BERLOY METAL LUMBER 

CONSTRUCTION DETAILS 

The Berloy Metal Lumber type of construction is principally 
adapted to buildings with light floor load requirements and con- 
sists of fire-resistive floors, roofs, walls, partitions and ceilings, 
involving the use of pressed steel joists and studs with Berloy 
Ribplex, diamond mesh lath, clips, etc., making a complete line of 
materials for such structures. 

In selecting materials and methods of construction it is first 
necessary to classify the building being considered under one of 
the following types of structures, i. e.: 

(1) Residential buildings, such as houses^ bungalows, etc. 

(2) Public buildings, such as office buildings, banks, hotels, 
club houses, schools, hospitals, churches, colleges, dormitories, 
apartment houses, retail stores, garages, etc. 

(3) Industrial buildings, such as factories, warehouses, mill 
buildings, etc. 

Metal Lumber is the logical and ideal type of construction for 
structures noted in the first and second groups of buildings, i. e., 
residences and public buildings, each of which have light floor 
load requirements (40 to 150 pounds per square foot), and as a 
rule require flat plastered ceilings. 

These requirements are best satisfied by a light weight, easily 
erected type of con^ruction, insuring economy of design and 
speedy erection; and by a moderately deep construction which 
eliminates cracking of plaster from excessive deflection. 

Metal Lumber floor or roof construction complete, including 
finish floor and plastered ceiling, will weigh approximately 50% 
less than other types of fire-resistive construction, and its weight 
(35 to 40 pounds per square foot) does not exceed the live load 
which it is designed to carry, thus insuring maximum economy 
in the entire design of the building. 

All pressed steel carrying members in the Berloy Metal Lum- 
ber type of construction are factory made products and there- 
fore are subject to inspection and test before installation, thus 
eliminating the uncertain human factor, and the possibility of 
defective materials so prevalent in the heavier types of construc- 
t: 1 involving a large amount of field labor and the use of a 
V iety of materials. 

Berloy- pressed steel sections are calculated upon the same 
b us arid in the same way as hot rolled structural steel shapes 
a [ therefore also require a depth of section which produces 
n liniiun deflection, this together with the use of Ribplex or 
d Ti'ond mesh lath provides the most desirable type of ceiling 
c struction on the market. 
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BERLOY METAL LUMBER 

Metal Lumber floor construction is not recommended for the 
heavier portions of structures noted in the third group of build- 
ings, i. e.: factories, warehouses, mill buildings, etc. 

Pressed steel joists or studs are not intended to replace the 
usual types of structural steel or reinforced concrete skeleton 
frame structures, but they are designed to replace the heavier 
and less economical types of tile or concrete floor panels or 
the use of inflammable wood joists. 

These panel loads are in turn supported by masonry walls or 
members of the structural frame of the building. 

Berloy Pressed Steel Studs and Ribplex or lath, with plaster, 
form light weight, economical, fire-resistive bearing, or non-bear- 
ing partitions. 

The general plan of the pressed steel structure being based on 
joist and stud construction permits of the simplicity and ease of 
design and erection of wood construction. It also provides in 
its place an economical fire-resistive structure. 

In replacing the heavier types of construction, it provides one 
man members, and a great saving in the total weight of materials, 
without loss of fire-resistive qualities and with a substantial sav- 
ing in time and cost. 

Figure No. 5 shows in comparison the simplicity of design, 
and the small dead weight of Berloy Pnessed Steel floor con- 
struction to be handled in erection and carried by the walls or 
structural frame as compared with other usual present day types 
of fire-resistive construction. 

Figure No. 6 shows in detail the construction based upon 
various spacings of joists used for floor and roof construction. 

Prongs may be punched in the flanges of Berloy sections made 
of material of .092 inch thickness and lighter. Where metal 
plastering lath is applied, the lath is pushed over the prong and 
the prong hammered down. In heavier gauges %-inch holes may 
be punched in the lower flanges of joists to which the lath can be 
readily and economically attached by means of wire. 

Berloy Metal Lumber is adaptable to any type of building con- 
struction. In addition to floor, roof and partition construction 
the various products herein illustrated offer practically unlim^'sd 
opportunities for use in various portions of structures such s: 
light roof structures; additional stories to present buildings; il- 
cony floors; complete, light weight, easily designed and ere< ed 
built-up balconies; light bridges connecting buildings; elevj or 
and stair enclosures; forming proscenium or groined arches; i n- 
ning tracks; driers; suspended ceilings, false columns, beam? or 
cornices. 
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BERLOY BUILDING MATERIALS 



DETAILS OF DESIGN 

Chart showing comparative weights (dead loads) of standard 
fire-proof floor constructions. The weights are calculated for 
constructions of the same strength on equal spans and show an 
accurate comparison. 



^se^ smma^^m s^^ffansissm m>^ 




Berloy Metal Lumber — Weight, 35 lbs. per sq. foot 




Concrete Joist— Hollow Tile — Weight, 102 lbs. per sq. foot 







Concrete Joist — Steel Cores — Weight, 86 lbs. per sq. foot 



i*hn.n' •  '  ■■■'■■ ... ..i.iir ..i..^^^ 



Reinforced Concrete Slab — Weight, 130 lbs. per sq. foot 






rv^fija^:^'^ 



^p 1 tr I r ri Hill — ill 111 




Flat Tile Arch — Weight, 70 lbs. per sq. toot 

I 



'oncretc Slab — Plate Reinforcement — Weight, 74 lbs. per sq. foot 

• Figure No. 5 
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BERLOY METAL LUMBER 

MATERIALS OF CONSTRUCTION AND STANDARD 

DETAILS OF DESIGN 

Berloy I-Joists. — The entire load carrying portion of the floor 
or roof structure is contained in the pressed steel sections. The 
steel from which these sections are fabricated is of special anal- 
ysis, the physical elements carefully proportioned, and providing 
a material meeting the requirements of the Standard Specifica- 
tions for Structural Steel for Buildings. Serial Designation A9-16 
American Society For Testing Materials. 

The integrity of the material is assured in the finished product 
as the process of forming and fabrication cannot be successfully 
accomplished with defective or imperfect material. 

Simple inspection involving spacing and sufficient bearing on 
supports is all that is required to entirely eliminate from the 
structure proper any uncertain personal factor, and the use of 
Berloy products removes any possible question as to the quality 
of the material, therefore the structure complete is practically 
fool proof. 

Bending Moments. — Pressed steel joists used as simple beams 
should in all cases be taken as WL/8, where W represents the 
total load and L the length of the span. For end spans, con- 
tinuous over one support, figure WL/9. For interior spans, 
continuous over two supports, figure WL/lO. 

It is not generally advisable to use joists over about 25 feet 
in length, unless the saving effected in the size of the joists fig- 
ured as continuous beams will compensate for the addit' nal 
expense involved in handling, hoisting and installing long Ic g^h 
members. 

Smaller units are much more easily and quickly handled md 
therefore permit of greater speed in erection. 
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BERLOY BUILDING MATERIALS 



DETAILS OF DESIGN 

The following details and information under the heading De- 
tails of Design are suggestive of the possibilities and adaptability 
of Berloy Metal Lumber to various building requirements. 
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Figure No. 6 
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BERLOY BUILDING MATERIALS 



DETAILS OF DESIGN 

GRAND STAND AND BALCONY CONSTRUCTION 



(iiif4&KM) 



\?'ribplex 




I jers al)!d se^f platforms for Balconies and Grand Stands. 
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BERLOY METAL LUMBER 
BEARINGS 

As the Berloy Pressed Steel Sections are of known quality ani 
integrity, the principal questions in design are those of providing 
proper bearings and details o! design, therefore we lay greatest 
stress on these subjects. 

The proper spacing of joists and types and gauges of lath or 
Ribplex for various conditions are given in table on page 114. 




^ 1 



Joists Bearing on Structural Steel Beams or Channels. — (Ta) 
Butt joints, two joists should not bear on a beam flange in this 
manner unless the flange is at least 5% inches wide. A clear- 
ance of W inch should be allowed between the ends of the joists. 

(b, c and d) Lap joints and single joists, the ends of the 
joists should extend slightly over the center of the beam i 
shown. See beam clip details, page 107. 

Note: Ail pressed steel joists resting on top of beams ( 
channels should be the same depth regardless of span, the gauge 
and spacing being varied to meet the load requirement. The 
maximum spacing for floor joists being S3^ inches and for roof 
joists 47 inches, center to center. 
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DETAILS OF DESIGN 

Joists Bearing on Shelf Angles Riveted to Webs of Beams and 
I Channels. — Use not less than 3" x 2W x "4" shelf angles with 
3-inch leg outstanding. The sizes of the angle may be varied to 
: atiit conditions, but not less than S^-inch bearing should be 
I provided. 

For details of lengths of joists see pages 94 and 9S. 

(8a) Bearing consisting of continuous angle. 

(b) Bearing on short lengths of angles at points of support. 

(c) Cross section showing joists bearing on shelf angles. 

(d and e) Cross sections showing arrangement of shelf angles 
to receive joists of different depths on either side of the channel 
, or beam, also showing both bevel and square corner coping. 

(t) Cross section, structural steel around stairways or ele- 




Figure No. 9-A Fi( 

Joists Bearing on Berloy Joist Hangers.^ — (9a) Single hanger 
(9b) Double hanger. See details of hangers, pages 108-109. 

These hangers are specially made to support Berloy Pressed 
Steel Joists on the sides of structural steel beams or channels, 
in a similar manner to and replacing shelf angles. Hangers 
should not be used on or supported by pressed steel sections. 
The hanger is of heavy gauge material and affords support to 
the sides of the top flange of the joists. 
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Joists Bearing on Supporting Partitions. — The standard pressei 
steel channel track "A" is not less than 4 inches wide. Tb 
joists should be located over or close to the supporting stud: 
and secured to the track with i^-inch stove bolls or soft cold 
driven rivets. Studs of supporting partitions should be locatei 
and installed as shown, and bear on the entire 4-inch width o 
track. All pressed steel joists resting on top of a bearing parti 
tion should be of the same depth regardless of span, the gaugi 
and spacing being varied to meet the load requirement, Thi 
tnaximutn spacing for floor joists being 23^ inches on centers 
and for roof joists 47 inches, center to center. 



Showing Melal Joists Supported by ReinforCEd Coner^te Beams 

Joists Bearing on Reinforced Concrete Beams. — Reinforcei 
concrete beams also form a desirable bearing for pressed st« 

The joists are rigidly held in position without the use of clip* 
The beams allow of maximum depth with but small projection 
below the ceiling without the use of shelf angles or hangers 
The beam is of economical construction and includes its 
(ire proofing. 

This type of construction makes no change in the usual rule 
following good practice in the designing of reinforced co 
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DtTAILS OF DESIGN 

The depth of the upper ftange is usually made the same as the 
depth of the joists entering into it. Different size joists may be 
used on opposite sides of the beam if desired. The depth of 
the concrete beam for calcuktion is figured as from the center 
bt the reinforcing steel in the bottom, to the top of the struc- 
tural concrete which can be poured continuously in one operation. 
Any concrete extending above the level of the top of the joists 
can only be figured in the effective depth of the beam when 
poured with the stem and not cut across by nailing strips or 

Wood forms are built for the web and the under part of the 
Sange in the usual manner. The joists should then be installed, 
being supported on the top of the board forming the centering 
under the flange, spaced as indicated by the plans. Fillers are 
then inserted between the joists to form the sides of the flange. 



FiguTe No. la 

Joists Bearing on Web of Concrete Beam. — If the joists ex- 
tend into the web of the concrete beam, the web should be wide 
L to allow 3-inch bearing for the joists in the web and 
allow room between the ends of the joists for the bent up bars 
(if used), this space should not be less than 4 inches for one 
tiar nor less than 6 inches for two bars. See cut No. 13. 
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The pressed steel joists should be assumed as simple beams 
unless the joists are positively connected (or continuovis) through 
the concrete beam to joists in an adjoining span. In such c: 
bent up bars cannot be used in the concrete beam and the shear- 
ing value of the beam should be based on the shearing value of 
the concrete only. 

Stirrups (not smaller than Vt" round) as shown, should be 
located, one at the side of each joist or line of joists, and addi- 
tional ones at the ends of the concrete beams if required to 
sist shearing stresses. See figure No. 13. 



Joists Bearing in Flange of Conciete Beam. — In the case of 
beams with wide flanges the pressed steel joists should extend 
into the flange not less than 4 inches for 4 and 5-inch joists, n 
less than 6 inches for 6 and 8-inch joists and not less than 8 inct 
for 9, 10, and 13-inch joists. Calculated span of the joists should 
be from center to center of bearing of the joists in the flai 
See figure No. 13. 

The overhanging flange surrounding the joist should be 
ured as a cantilever beam and reinforced with at least two ri 
one on each side of the joist as shown in figure No. 14. ' 
length of this concrete flange figured as the cantilever beam 
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porting each metal joist should not exceed three t 
of the flange of the metal joist. 




The usual type of stirrups should also be installed in the c 
Crete beam to resist shearing stresses where required. 



FieUTS No. 15 
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Bearing on Angles on Sides of Rectangular Concret 
-Joisls may rest on shelf angles on the sides of i 
ir beams in a similar manner to installing them on si 
on steel beams, see figures No. Sa and b, and 15. 
shelf angles are secured to the concrete beams by expai 
r through bol's- The bolts should be located in all 
the reinforcing bars in the lower part of the concret 




Joists Bearing on Terra Cotta Tile Blocks.— This forms a 

bined bearing and beam protection below the joists. Plenty ( 
strong Portland cement mortar should be used in installing tl 
terra cotta blocks. The joists should bear at least 4 inches c 
the tile. See ligure No. 16. 
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Dg on Brick Walls. — (iTa) Bearings for pressed 
brick walls should equal one-half the depth of the 
LO case be less than 4 inches. 

ght loadings where 8^-inch wall is permissible, a 
: may be used. 
Wall anchors may readily be installed when desired, various 
types are described on page 106. 

;c and d) Bearing Plate for Rafters of Pitch Roof.— The plate 

anchored to the wall with anchor bolts, the joists may be 

secured to the plate with stove bolts, or soft cold driven rivets. 

The brick shelf and the projection of the anchor bolts form a good 

bearing for the brick wall above, ^ich wall should be built up 

the top flange of the joists. 



! Joists Braced During Erection.^To aid in the rapid erection 
of joists of long span the Berloy method of bracing as shown 
above should be used. The braced couple of joists (bolted to- 
 gether) should be the first joists placed in panels of over 16-foot 
' span. They should be located in the center of the panel to form 
' a backbone as it were for, the installation of the other joists in 
the panel. As the adjoining single joists are placed they can be 
ten lorarily tied to the braced couple with the light wood strips 
Ides -Jhed under Details of Erection, page 1*1. 
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METAL LUMBER CLEARANCES 



.^NTER t-IME OF BEAM' 




Propa- dearancH for .Berloy Uflal Lumber JoiiU supcnrted on Inverted iheU 
■ncle*. between rtnJctunil steel I Beams. Table ba«d im.3' floor thi(±n»a above 

TABLE "B" 


SIZE OF STEEL I BEAM 


D 


 


F 


G 


H 


J 


Standard 


Bethleben. 


Size 

A. 


Cf 


S- 


End 
Cleat. 






it'ii^ihl* 




Ji-rfi'xi* 


4- 


N* 




2M- 


4H' 


':?'3®.v/ 




3rx2t'>il' 




W 


.- 


2M' 


SH- 


SM®.S.*, 


8--I@l7,S«- 


3j*i2r»i' 


(. 


K' 


IH' 


2H- 


.5.- 


9J;I^©2t,B» 


9'-I @ 20 *-24 » 


3i'rti-ir 


,. 


H' 


m- 


2W- 


3»4- 


"i ,®"" 


V?,""- 


3r*2i*xi' 


,. 


H- 


IH* 


2M' 


8M- 


12-- ©JI.Bf 


"S",«V- 


31-xZi->:i- 


.0- 


H' 


iH' 


2M- 


10!<- 


iJ'. ^."-iS! 


IS'-I ® M «-4l »- 
M t-S4 «-M » 


3i'»21-ii- 






IH- 


2- 


13' 
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Framing Around Floor Openings. — Oflly small openings 
should be framed with pressed steel sections, such as vent j 
flue openings, small skylights, around chimneys, «tc. 



Figures Nos, 19, 20, 31 and 33 suggest various methods of fram- 
ing around openings. Drawing No. 19 illustrates the use ot 
special Berloy Pressed Steel Joists. The headers should be W 
inch oversize, and the trimmers % inch oversize. The tail joists 
should be standard sizes. Standard 11 gauge angle connecti"' 
to the webs of joists may be used as shown in figure No. 2 
desired. Such connections are more expensive than flange ( 
nections, but are more positive in results and should be usei 
tho more important cases, such as where partitions occur arc 
openings, etc. 

All connectit 
rivets or bolts, 
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r practice to punch holes in the .130 inch thickness 
sections in the shop before shipment. Punching of lighter ina- 
lerials to be field work, this can readily be accomplished with 
; hand punches. ~ 



1 



Figure No. 21 



3x 



I . Figure No. 21 illustrates an effective and economical method 
of field framing with standard sections around small openings. 
[ Tt-- vertical projections of the top and bottom flanges of the 
' he lers or trimmers arc bent out fiat at the point of connection, 
h usi g a wrench and hammer. The ends of the inserted joists 
! an slightly reduced in depth by hammering top and bottom with 
i a I :avy hammer. These connections are also made with A-inch 
' CO '-driven rivets, or bolts. 

gures No. 8f (pg. B6) and No. S3 on the following page sug- 

ge methods of framing aronnd openings with structural steel 

; an -'lo bearings of pressed steel joists on the framing members. 
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ROOF CONSTRUCTION 



The adaptability of Berloy Metal Lumber to any details of 
construction, brings within the range of possibility, strong, light 
weight, fire-resistive, easily erected roof structures. The best 
results are obtained by submitting the plans to this company 
for detailing, thus insuring the most economical design, best 



Coacrete fill, nalacod«, sheathing or other rooting materials may 
be readily applied over the joists. 

The following data is given as a suggestion for detailing the 
angle cuts, connections, etc., for ridge and valley roof members. 
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^ 



'■h 



t 



^^' 



^ Ji^t-^ 



RIDGE 

Figure No. 26 

' = slope of roof (i. e., rise in 12') 

jn the opposite aides of the ridge are alike. 




CONNCCTIOH AT RPOaC & HIP. 

Figure No. 27 
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ROOF CONSTRUCTION 



Q (^MMI.1) 




JACK RAFTER 

Figure No. 28 



Case 1 — Where angle A and angle B both are 45°. 
b = dr 

Tan. Q = — L^ 
a = fy/Wr^ 

Case 2 — Where angle A and angle B are not 45°. 

b=dr (r for ends and r for sides are not alike.) 

Jack rafters, end of building 

Tan. Q = ^ SLA (r for ends) 



a = 



Vl+r' 
_ fVl+r= 



Cot A 



(r for ends) 



Jack rafters, side of building 

Tan. Q = (r for sides) 

Vl+r« 

a = ^^^i±ll (r for sides) 
Cot B 



loa 



r 
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ROOF CONSTRUCTION 

^S (ANaue) 



^ 


rV\ 






' k 


(ahgle) T-^J 
















-/f 


^ 




7 


. . • f^^ I- r, 


r ' 12- ^ 



HIP RAFTER 
Figure No. 29 

Case 1 — When angle A and angle B both are 45°. 



y or 



y' = 



I 



8.484r 

Tan. S or Tan. T = 



*e = 



1.414 h 



4e* 
J = 



hr 



Vr«4-2 * 



1 



Case 2 — Where angle A and Angle B are not 45**. 

y = nrCosh (r for ends) 
\/r« 8in«A+l 
ory' = 12rCosB (/fo-gjdes) 



*e = 



Vr« 8in«B+l 
h Cosec A 

\/r«4-Cosec"A 



(r for ends) 



or *e = ^ ^Q"^^ ^ (r for sides) 

\/r*+Cosec*B 

*j = , ^'' (r for ends) 

Vr''+Co8ec«A 

or *j = ^ (r for sides) 



Tan. S = 



Tan. T = 



\/r*-fCosec''B 

Cot A 

Cot^B 

VT+i 



(r for ends) 
(r for sides) 



i T 
ffae 

I *1 



; same formulae may be used for a Valley Rafter, in which case 
inges are turned up. 

*• the value of "h," see Ridge Rafter. 
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DOORWAYS IN SUPPORTING PAR 



Figure No. 30 illustrates in detail the 
members around wide door openings. 
based on supporting partition constructii 
eral plan is equally well adapted to non-s 
tions. 

The special lintel used for supporting i 
rect in detail, is of great strength and wi 
both the end connection and the direct 
inside studs. If the span of the lintel is 1 
floors are supported above, H-studs sh 
tuted for the two inside channel studs. 
lintels in supporting partitions should 
.072" thickness, and all connections be se 
riveted as shown, using 5/16-inch bolts c 

Figure 30a illustrates a method of m; 
nections with standard I and channel stu 
of the I-stud lintel should be reinforced 
3/16-inch wire. Note framing details on 

For non-supporting partitions the ve 
may be of 18 or 20 gauge, and standa 
track may be substituted for the special ' 
tails of non-supporting partitions are 
drawings. 
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WALL ANCHORS 






Not Less Than IIGauge 



Figure No. 31 
Typical wall anchors for use with Metal Lumber. 




Bg«»»««35i9 ^/-^Saj^iljSg^S^BSS?^ 




Figure No. 32 

Details where structural beams and ties take the place 
pressed steel joists. See general details of beam furring, par "1' 
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STANDARD PRONGED BEAM 
AND FURRING CLIPS 

Pronged beam clips are 
used where joists rest on 
top of structural steel 
beams or channels, see 
page 86. 



STANDARD PRONGED 
BEAM CLIP 

Dimension "A" should 
be equal to % the width 
of flange of Beam for 
Joists butted, and to ex- 
tend % inch over center 
of beam flange for Joists 
on one side of Beam only. 

Dimension "M" equals 
width of Joist plus % 
inch. 



STANDARD FURRING 
CLIP 

See detail of beam fur- 
ring, page 117. 
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STANDARD SINGLE JOIST HANGERS 




ConVmuou5 1 1 60 plotie. Z2 u)ide 



7d(o Stiffening plot^c £z u3idc on \iao<^c*r s«oV' 

Figure No. 36 



When ordering hangers give following dimensions: 

A=:Width of flange of joist plus % inch clearance. 

Note — Ifi joists are not at right angles to supporting b 
give angle joist makes with beam. 

B=Distance from bottom of joist to top of beam. 

C=2 inches plus flange width of supporting beam. 
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Bridging. — The purpose of bridging is threefold. First — it 
holds the joists in a vertical position. Second — it transfers con- 
centrated loads which may occur fo adjacent joists. Third — ^it 
also serves as a tie, securing the joist members together later- 
ally. Various spans of joists should be bridged as follows: 
spans 12' 0" and under — 1 row of cross bridging in center, spans 
13' 0" to 17' 0" — 2 rows of cross bridging equally spaced, spans 
18' O" and ove^ — 3 rows of cross bridging equally spaced,, but 
never more than 6' O" between rows. The bridging is secured 
to the joists by nailing with 6d wire nails as described in details 
of erection. 
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INSTALLATION OF PIPES, CONDUITS, ETC. 





FIG.38-A 



riG.36-B 




riG.36-C 




riG.38-D 





>.Mx^.^f^^^utvJ^.MMl}^.^.^^.^^^ 



£^h 



^^Suspencfecf Ceiling 

riG.36-r 

ipcs and Conduits. — ^Where possible, piping and conduits 
si uld be installed in a direction parallel to and between the 
jc ;ts, or they can be installed over the joists, and the nailing 
St ps (if used) notched, and the concrete fill poured around the 
c< "^uits or pipes. Suggestions are given in the above drawings. 

Ill 
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STRENGTH OF CONCRETE SLABS ON METAL 

LUMBER FLOORS 

The following table indicates the strength of the concrete slab 
used in connection with Berloy Metal Lumber floor construction. 

Total safe loads in pounds per square foot on concrete slabs 
reinforced with %-inch Berloy Ribplex and BB Lath, based on 
Berloy Pressed Steel Joist spacings as follows (see drawings, 
page 83) : 





Spacing on Centers in Inches 


Depth 

of 

Slab 


Slabs Reinforced with 
25 Gauge B B Lath 


Slabs Reinforced with 
^ Inch Ribplex 




12*^ 


ISH' 


19*. 


23H^ 




26 Ga. 


24 Ga. 


26 Ga. 


24 Ga- 


2" 

2H' 
3' 


1178 
1595 
2000 
2430 


684 

927 

1160 

1412 


232 
314 
394 
475 


307 
414 
520 
634 


151 
205 
257 
310 


20O 
269 
338 
412 



The shearing stresses produced by the above loadings vary from 
7 to 37 pounds per square inch on the cover sectional area of the con- 
crete slab. 
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Detail showins: 
method of secur- 
ing: lath and nail- 
ing strips to chan- 
nels where they 
are used against 
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RECOMMENDED FLOOR LOADS AND JOIST SPACING 

FLOOR LOADS AND SPACINGS OF JOISTS AND 
GAUGE OF LATH OR RIBPLEX 

Recommended for floor and roof construction. 



Nature of Floors 


Live Loads 

in Lbs. Per 

Sq. Ft. 


Proposed 
Floor 
Finish 


Maximum 
Spacing 
of Joists 


Gauge of 

Lath on Top 

of Joists 


Garages & Auto Rep. Shop 
Garages & Auto Rep. Shop 


125 to 150 
125 to 150 


Other than Wood 
Wood 




24G BB Lath 
25G BB Lath 


Dance Floors 
Dance Floors 


125 to 150 
125 to 150 


Wood 
Double Wood 


23^' 


25G BB Lath 
26G Ribplex 


Auditoriums or Corridors 
(Spans 12' O'' to 14' 0*) 
(Spans 12'0*to H'O'O 
(Spans over 14' 0*0 
(Spans over 14' 0") 


80 to 125 
80 to 125 
80 to 125 
80 to 125 


Wood 
Other than Wood 

Wood 
Other than Wood 


23M'' 
23H' 


26G Ribplex 
24G Ribplex 
25G BB Lath 
24G BB Lath 


First Floors of Store, 
Office, Bank or Hotel 
Buildings 


125 to 150 
125 to 150 
125 to 150 
125 to 150 


Wood 

Wood 
Other than Wood 
Other than Wood 


ISM' 
19" 

19* • 


25G BB Lath 
26G Ribplex 
25G BB Lath 
24G Ribplex 


Floors of Light Load 

Requirements. 
(Best Construction) 
(Same Broader Spacing) 


50 to 80 
50 to 80 


Any Finish 
Any Finish 


15^' 
23K' 


25G BB Lath 
26G Ribplex 


Roofs 


30 to 50 
30 to 50 
30 to 50 


Other than Wood 
Other than Wood 
Other than Wood 


15M' 
19-'or23H' 
24' to 48'' 


25G BB Lath 
26G Ribplex 
24G J' Ribplex 



If movable non-supporting partitions, add 10 to 15 lbs. per sq. ft. 
The wider spacing of joists is the more economical detail of construction. 

Note: %" Ribplex is intended except where %" is shown. 

Recommended lath for ceilings: 

Ribplex Lath and Diamond Mesh Lath 

Standard or B. B. Diamond Mesh Lath on wood joists 13^ 
inches on centers. 

Standard or B. B. Diamond Mesh Lath on metal lumber joi; s 
15% inches on centers. 

28-gauge %-inch Ribplex Lath on wood or pressed steel joii s 
23% inches on centers. ^ 

26-gauge %-inch Ribplex Lath 27 inches on centers. 

24-gauge %-inch Ribplex Lath 31% inches on centers. 
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Notes on first table, page 114« 

The floor finish is noted as "wood" or "other than wood" for 
the reason that floor finishes other than wood are subject to 
j cracks from expansion or contraction; the concrete therefore 
! must be more thoroughly reinforced to resist shearing and crack- 
ing tendencies. With a wood floor finish the concrete fill is 
merely a fire stop. 

Where other than wood floors are used we recommend the 
use of cross reinforcing or temperature rods. These rods should 
run at right angles to the joists and if % inch round should be 
spaced not over 24 inches on centers; if % inch round not over 
30 to 36 inches on centers. The smaller rods at closer spacing 
are more effective. The rods should be installed in the upper 
half of the concrete slab. 

When vibration is liable there should be a liberal use of 
bridging. 

Concrete Fill Over Joists. — Portland Cement Concrete, the 
best fire-resistive material, is used only for fire-proofing pur- 
poses in this type of construction. The layer on top of the joists* 
is poured between sleepers if finished wood floor is to be laid. 
If composition, tile or cement finish is desired the wooden 
sleepers are omitted, and the finish is applied on the unbroken 
concrete surface, except for standard expansion joints which 
should be cut to break up large areas. 

The concrete likewise serves as an admirable stiffening mem- 
ber to the entire construction. 

Plastered Ceilings. — A special series of tests has shown that 
Ihe usual lime and gypsum mortars of good quality will afford 
protection against the passage of flame for a period of from 
forty-five minutes to one hour. Lime mortar is improved in 
ifire-re si stive qualities by the addition of from 25 to 30 per cent 
f^f Portland Cement. 

I; longer flame protection as well as resistance to the action 
f 2 hose stream is required, Portland cement mortar as de- 
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BEAM PROTECTION 



Beams or portions of beams projecting below the ceiling line 
must be protected from fire in fire-resistive construction. 

Standard Berloy beam protection in connection with metal 
lumber floor construction is shown in Agure No. 41. This con- 
struction is economical and effective. Furring dips aad straps are 
spaced 15% inches on centers for diamond mesh lath and S4 
'les on centers for %-inch Ribplcx. The lath or Ribplex is 
irely wired to the straps and plaster is applied of composition 
to ifford protection for the period of time for which the build- 

; notes on plastered ceilings in Metal Lumber specifications. 
~ details of furring dips, page 107. 
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DETAILS OF DESIGN 

TYPE'A-i . , ;-;-';^ 

Fig. 42b 

This design calls for iVt" — 16 Ga. channels spaced 3'0" on 
centers supported every t' o" by A-inch galv. wire hanger?. %" — 
16 Ga. channels spaced 23^ inches on centers are to be fastened 
to the l%-inch*channels with No. 16 galv. annealed wire. Fasten 
%' — 28 Ga. Ribplex to the ?4-inch channels with No. 16 galv. 
annealed wire at each rib. The weight of this type of ceiling is 
estimated at 6H lbs, per square yard. 

Where it is desired to use a heavy type of ceiling we recom- 
mend that this design be used, both on account of its stiffness 
ind its carrying capacity. 
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BERLOY METAL LUMBER 
PARTITIONS 

Berloy Metal Lumber Partitions, built of metal studs and dia- 
mond mesh lath or Ribplex, plastered with cement, lime or 
gypsum mortar, form a light weight, economical fire-resistive 
construction. 

These partitions are also sound, shrinkage and vermin proof, 
and easily and quickly erected. 

The construction is well adapted to both interior and exterior 
supporting or non-supporting partitions. 

Typical details of framing for doors in connection with BerEoy 
Metal Stud partitions are shown in Fig. No, 30. This general 
arrangement of members about the door opening is adaptable to 
both supporting and non-supporting hollow partitions. 
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Where it is probable that non- supporting partitions will be 
: moved from time to time, the entire floor should be designed for 
 10 or 15 pounds extra load per square foot to enable it to support 
them wherever located. 

BcarinKS for Partitions. — Supporting partitions should rest on 
I walls, structural steel or reinforced concrete beams, or support- 
r ing partitions rather than on pressed ateel joist floor construc- 
tion. Supporting partitions should not be installed on pressed 
steel joist floor construction unless the partitions are not heavily 
loaded, and unless they cross the joists at right angles thereto. 
The joists in such cases should be designed to carry the full 
concentrated load of the partition at its point of bearing, as well 
fts the uniform floor load on either side of the partition. The 
supporting partition studs should be located directly on the floor 
joists and be set in standard "A" channel track. 
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Standard "A" channel track should form the base for ill 
supporting partitions. Joists should be secured to the tract, 
and the track to its bearing, in each case by rivets or bolts. 

Supporting partitions bearing on supporting partitions shouM 
be installed as shown in figures No. 10 and No. 30. 

Non -supporting partitions are usually installed on the concreti 
fill, using standard "B" socket strips or metal lath track as show 
in figures Nos. 43, 44 and 46. A double row of joists should t 
placed under non-supporting, partitions when the partitions -. 
joists run in the same direction. 

If partitions are permanent of location and of heavy material,! 
will usually be found economical to use structural steel or rein 
forced concrete beams to support them. A beam to carry pari 
tions formed as shown in figure No. 45, can be easily installc 
while the concrete fill is being poured, a board held up against tli 
bottom of the joists by bracing from the floor below is all tli 
centering which is required. A reinforcing rod or two locaM 
about 1 inch up from the bottom of the concrete will reii 
the beam. 
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I. SupportiiiK Partitions. — Berloy standa.rd aupportini 

pe composed of 4-inch H or channel studs; these ca 

B gauge, spa.cine and shape to meet the load require 

I Partitions for the lower floors usually consist 

H-studs varying in gauge and spacing. 

I When loads become lighter channels may be sub 

brt of the H-studs. 

I Channel studs should not be used exclusively in 

nrtitions; at least every fourth or fifth stud should b 

nn to afford sufficient stiffness to the structure. H s 

fccur at the sides of door and window openings. 

Tables of safe load carrying capacities of H and cY 
f partitions are given on pages 76, 77 and 78. 
[The partition finishes about iVj inches thicker thai 
H the studs. For lath details see page 135. 
r Hollow N on- Supporting Partitions. — Hollow nor 
krtitions consist of 18 or 30 gauge "B" i:hannel s 
lidChs up to 4 inches as described on page 49, but 
re furnished special upon order. Studs of 18 gaugi 
bed for partitions over 10 feet high. 
IThe partition finishes about 1^ inches thicker tha: 
 the studs. See figure 43, and lath details page 135, 
t Solid Non-Supporting PartitionB.~Solid partition; 
I diamond mesh lath or Ribplex base, and about 
taster, form a rigid, permanent and soundproof pa 
bmical in cost and easily and quickly installed. 
[These solid partitions may be formed as follows: 
["A" — Vi" Berloy Ribplex.—Ribs should be place 
no studs required) and secured to the floor and 
■tandard track" for %-inch Ribplex as shown on pi 
le partition is curved, expanded metal track as sho 
N, may be used.) The Ribplex is held in the gn 
pannel track at the ceiling line and secured to the 
B the floor by bending the prong over the rib. 
letat track is used the Ribplex should be secured b 
Bth floor and ceiling. For partitions up to 10 feet i 
kh 26-gaugc, for partitions 10 feet to 13 feet high u 
Bbplex. Use S" x 2" angles (18 ga.) from floor t 
Ides of doors. Also similar angle lintels over top o 
|"B" — Studs and Lath or Ribplex. — ^Solid partitio 
^med of narrow cold rolled channels and a sinj 
lith or Ribplex attached thereto by wire. See fig 
Bge 125. 

Tl -" partitions will finish approximately 2 inche 
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Where curved or irregular partitions occur, either individual 
socket strips or field formed track of metal lath or expanded 
metal as shown in figure No. 46 may be used. 



Figure No. 46 



Partitions Enclosing Piping. 

Double partitions enclosing piping, etc.. may easily be formed 
of any desired thickness by the construction of two solid aoa 
supporting partitions, one on either side of the pipes. Ot 
the partitions being installed before the piping, and the othe 
after the placing of the pipes. 

Stock Material. 

Materials for non<supporting partitions are furnished in stod 
lengths, and cutting is done and connections are made by I 
workmen on the job. 

Adaptability. 

The materials are adapted to practically any details desired 
even though they may be intricate or highly ornamental, 
fact Berloy "B" materials offer opportunities for an en'" 

variety of practical and ornamental fire-resistive light v ghl 
Structures. 

1B4 
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Partition Plastering. — Forty-five minutes to one hour protec- 
[tion against passage of flame will be afforded by good quality 

fasual lime and gypsum mortars. 

'>' 

I Lime mortar is improved in fire-resistive qualities by the ad- 
dition of 25 to 30 per cent of Portland cement. . 

If longer flame protection and resistance to the action of fire 
hose stream is required, Portland cement mortar as described in 
the Metal Lumber specifications will be found adequate and 
economical. 

; The following tables give the spacing and size of studs required 
for various conditions: 

Stud Spacing for Ribplex or Diamond Mesh Lath. — 

For Standard or BB Diamond Mesh Lath, 16" on centers. 
For %" Ribplex Lath 28 Gauge, 23%" on centers. 
For %" Ribplex Lath 26 Gauge, 31%" on centers. 
For %" Ribplex Lath 24 Gauge, 35%" on centers. 

We recommend the following sizes of cold rolled "C" channel 
luds for solid partition construction: 



Spacing of Studs 


Height in Feet 


Size of C channels 


Depth 


Flange 


SJ^" on centers 


8 to 10 
10 to 14 
15 to 18 
over 18 


1' 


Vs' 
H' 

Vs' 
Vs' 


SJi" on centers 

1 


8 to 10 
10 to 14 
15 to 18 
over 18 




%' 
Vb' 


33^" on centers 

1 


8 to 10 
10 to 14 
15 to 18 
over 18 


1' 

2' 


H' 
Vs' 
Vb' 
H' 


ff t 36" on centers 

t 


8 to 10 
10 to 14 
15 to 18 
over 18 


2' 
2' 


Vb' 
Vb' 
H' 
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DOOR JAMB DETAILS 

These drawings suggest typical details of wood finish in 
section with pressed steel and metal lath partition construction. 






Figure No. *7 
:tion of door jamb for Ber 
e Ctaannel Studs are used a 
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CLAIMS 

First in the field and therefore with broadest experience. 
Economy: 

In low cost of completed construction. 

In light dead load on structure and foundations. 

In time of erection and interest on money outlay during 
con^ruction. 

In cost of inspection. 

Due to use of Standard Stock Materials. 

In use of prepainted materials. 

In elimination of forms and centering. 

In resultant fire losses. 

Easily and cheaply repaired after fire. 

Easily and cheaply altered or repaired without loss of orig- 
inal strength. 

Materials of Construction: 

One man materials. 

Steel of Standard analysis for building purposes. 
Steel of structure least affected by very high temperature. 
Materials used for purposes for which best adapted. 
Materials positioned with least possible exposure tO| delete- 
rious influences. 

Design: 

Ideal sections, both as to fire resistance and economy of 

materials. 
Maximum portion of load carried by web of joi^s, which is 

least affected by high temperature. 

Results in small concentrations of loading on the suppo ig 

members. 
Simple details and eas:f"of installation. 
Maximum flexibility and adaptability. 
A complete system, including standardized connections, < »8» 
etc. 
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CLAIMS 

Erection:- 

Can be installed any time in the year. 

Can be installed with ordinary hand tools, and without ex- 
pensive apparatus, hoists, etc. 

Can be installed with a minimum amount of labor. 

Can be installed with unskilled labor. 

Materials are furnished cut to length, and detailed erection 
plans, furnished. 

Finished Structure: 
Fireproof. 
Soundproof. 
Vermin proof. 

Light weight construction for buildings with light live load 
requirements. 

Insures freedom from cracks and damaged decorations. 

Retiuii;es no expensive repairs. 

Eliminates the personal factor as to strength of structural 
members. 

Used in some 20 million dollars worth of buildings without 
a single failure. 



mo. u. s. ( B 7 ^*^- ^'^' 

BERLOY 
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METAL LUMBER SPECIFICATIONS 

General. — Where pressed steel construction is called for on 
plans and specifications, it means material equal to Berloy Metal 
Lumber manufactured by The Berger Manufacturing Company 
of Canton, Ohio. 

Any system of pressed steel construction desired to be used as 
an equal to that specified above must be accompanied with a 
satisfactory official, authentic report of fire, load and water test, 
same having been made by competent, disinterested authorities. 

Chemical Properties.-— 

The steel used in the manufacture of pressed steel joists and 
studs shall not contain more than .05% of phosphorus or sulphur, 
.35% to .50% manganese, and must sTiow on chemical analysis 
.12% to .19% carbon. 

Thickness of steel used in joists and studs in supporting par- 
titions shall in no case be less than .072 inches and the lath not 
less than No. 28 U. S. Standard Ga. All steel entering into the 
manufacture of joists must show an ultimate tensile strength 
of not less than 55,000 to 65,000 lbs. per square inch of section; 
a percentage of elongation equal to 1,400,000 divided by the ulti- 
mate tensile strength. 

Full facilities must be provided for inspector to make, or have 
made, Such physical or chemical tests as in his judgment arc 
necessary to determine the quality of material used as specified 
above. 

All pressed steel furnished for floors and supporting partitions 
must be accompanied by erection drawings showing the location, 
size and character of the members to be used, the drawings t< e 
submitted to the architect for approval before the materia s 
fabricated. 

All Metal Lumber pressed steel sections to be hand dippe n 
a special rust-resisting paint after forming and before shipn: :. 
All expanded metal lath to be given one coat of hand dipped ] :. 
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Floors. — Floors to be constructed of size and thickness of 
pressed steel I-joists as shown on drawings, spaced as indicated, 
and bridged laterally every one-third length of span with 1 inch 
No. 20 gauge galvanized bridging. This bridging to be secured 
by 6d nails driven into the webs of the joists. 

• 

On top of joists after bridging has been applied, attach Berloy 
Ribplex or Berloy Diamond Mesh MeTal Lath, securing same 
by large head nails driven directly into web of joists. Ceiling 
lath to be applied to the bottom flange by means of prongs pro- 
vided for the purpose, or wired through holes punched in the 
flanges of the joists. Directly on top of joists and parallel thereto 
apply 1% by 1% -inch wood nailing strips, same being secured 
to joists by nailing directly thereto. 

Concrete. — Top layer of lath to be covered with 1% inches of 
concrete, consisting of 1 part portland cement, 2% parts sand 
and 5 parts broken stone, slag, or clean gravel^the maximum 
size of which will pass through a %-inch ring. This concrete 
to be applied comparatively dry and directly on top of the lath 
without forms, same being floated to an even surface. 

Where floors are used requiring other thian wood finished sur- 
face, eliminate the nailing strips, and apply 2 inches of concrete 
slab directly on top of the lath, consisting of 1 part portland 
cement, 2 parts sand and 4 parts gravel or broken stone. This 
slab to serve as a base for any finish floor which may be called 
for under other specifications. 

Plaster. — For light structures requiring not oyer one hour 
protection as outlined in the **Standard specifications for fire 
tests of materials and construction" the usual lime mortar gauged 

*th Portland cement or gypsum plasters may be used. 

For structures requiring over one hour protection under the 
ove noted regulations, portland cement mortar as per the fol- 
ding specifications shall be used. 

Cement Plaster. — First coat — 1 part portland cement plus 10% 
volume of hydrated lime, 3 parts by volume of sand based on 
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SPECIFICATIONS 

the Portland cement, with the addition of an aniple quantity of 
hair. This coat upon completion to be well scratched in all 
directions with end of lath or other sharp instrument. 

Second coat — If the first coat is applied in the morning the 
second coat should be applied in the afternoon. If the first coat 
is applied in the afternoon the second coat should be applied the 
following morning. The first coat shall be thoroughly wetted 
down. Proportions, 1 part portland cement plus 10% by volume 
of hydrated lime, 3 parts by volume of sand based on the portland 
cement. No hair to be added. 

Third coat^After a period of setting, scratching and wetting 
down as above outlined a coat of 1 part portland cement and 3 
parts of sand should be applied with a float finish. Or there may 
pe substitued for this last portland cement and sand float finish 
coat, a smooth white coat of lime or gypsum and sand as may 
be desired. 

The entire thickness of the plastering shall not be less than 
% of an inch. 

Roof Construction. — The roof construction is to be the same 
as specified for the floors, using the 2-inch concrete slab on top 
of joists without nailing blocks. This slab to be left compara- 
tively rough in order to thoroughly bond the waterproofing sur- 
face, which will be applied under another contract. 

Suspended Ceiling. — Suspended ceilings are to be constructed 
of channels and Ribplex. The channels are suspended from the 
construction above by means of T^-inch round rods, securely 
fastened thereto. 

Apply Ribplex to the under side of the channels by means of 
No. 16 gauge wire, bent in a manner that will hold the Ribplex 
securely. 

Beam and Column Fivring* — Beam and column furring to 
consist of 1-inch No. 11 gauge strap iron spaced 15% inches on 
centers and formed to suit the contour of the finished plaster- 
ing. This strap iron to be spaced from the structural memt ^s 
by means of clips attached to the outer edges of the flanges »f 
the' beains or columns. The strap iron shall be covered \ h 
%-inch 28 gauge Ribplex or No. 25 gauge Diamond tA h 
metal lath, secured to the straps by wiring with No. 16 ga e 
wire. Care to be exercised in forming the furring so that ; e 
and shape, when plastered, will conform to that shown in dr - 
ings. 

IBS 



BERLOY BUILDING MATERIALS 



SPECIFICATIONS 

Supporting Partitions.— Where partitions are required to sup- 
port floor loads, same are to consist of channel or H-stud sec- 
I tions of sufficient strength to carry, with a proper safety factor, 
the load of the floor supported thereby. Studs are to be spaced 
; not over 16 inches to 24 inches, center to center, and secured to 
! channel track and crowning members at floor and ceiling line 
L with tir-inch diameter rivets, or bolts. In /no case will other 
: devices be permitted to serve as connections for the pressed 
[ steel construction. 

The Ribplex or lath will be applied to the flanges of studs 
by the prongs punched thereon, or wired through holes punched 
: in the flanges of the studs. 

Where openings occur, such as doors and windows, same will 
' be provided with special I-lintels of the proper size to carry 
superimposed loads which may come over these openings. 

I Partitions are to be erected in strict accordance with detailed 
' erection drawings provided by the manufacturer and approved by 
the architect. 

'. Non-supporting, Hollow Channel Stud Partitions. — Where par- 

ktitions are shown hollow, with Ribplex or metal lath both sides 

lof studs (the depth of studs being 2 inches or more), same are 

fto consist of size of channels shown on plans, secured to both 

■floor and ceiling by channel socket strips, %-inch Ribplex or 

diamond mesh metal lath is secured to studs by means of prongs 

punched out for that purpose, the prongs being clinched over the 

metal lath. . . 

Non-Supporting Solid Partitions. — The 2-inch partitions where 
noted on drawings, are composed of Irinch No. 18 gauge U-studs, 
or % or 1-inch 16 gauge channel studs, spaced 13% inches center 
to center, secured to both floor and ceiling by means of socket 
strips. No. 25 gauge BB diamond mesh metal lath is secured to 
studs on one side only by means of prongs punched out for that 
purpose if U-studs are used, prongs being clinched over the 
metal lath, or by wiring if channel studs are used. 

Ribplex Partitions. — Berloy %-inch Ribplex may be used in- 
'Stead of BB Lath by spacing the Studs 23% inches on centers 
instead of 13% inches on centers. In which case the rib side of 
the Ribplex shall be placed against the studs. Berloy %-inch 
Ribplex may be used without the addition of studs, by erecting 
with ribs extending from floor to ceiling, in which case the ribs 
replace the studs. The top and bottom of the sheets shall be 
secured to the ceiling and floor with special track supplied for 
the "T)os<t- 
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DEFLECTION 

Any beam or joist placed on two supports in the manner usual 
in building construction will deflect somewhat even from its own 
weight, and this deflection will increase as additional weight is 
applied to the beam. 

This deflection in the beam increases in direct proportion to 
the weight applied up to the point of its safe carrying capacity, 
therefore the amount of deflection can be determined for any 
loading which will not cause stress beyond the elastic limit of 
the material. The stress developed in the steel can also Ixi 
determined based on any weight supported by the beam. 

It has also been determined by repeated tests that plaster wil 
crack when the deflection in the beam exceeds 1/360 of th( 
span. As plaster ceilings are used in nearly all buildings, table 
have been prepared which indicate the limitations of stresses 
steel for various depths of beams and carrying capacities C 
beams of various lengths which will not cause a deflection o 
more than 1/360 of the span, or cause cracking in plaster ceilings 

All load tables published in this book are accompanied by note 
which indicate whether the loads will produce excessive deflei 
tion or not. 

The following tables on pages 135 and 136 may be used t 
determine the stress which may be developed in steel joists with 
out causing undue deflection, as well as the deflection whic 
will be caused by exceeding those limits, as follows: 

Table, page 135, gives the maximum stress in steel hie 
may be used for beams of various depths which will not aus 
deflection exceeding 1/360 of the span. 

Table, page 136, gives factors which may be used in ;ter 
mining the deflection which will occur when the steel if wst 
is stressed beyond the limits noted in the preceding tab* 
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TABLE OF ALLOWABLE UNIT FIBRE STRESSES 
FOR PRESSED STEEL JOISTS 

Stresses given provide for deflection not exceeding 1/360 of span. 



Depth 
of Beam 


4* 


5' 


6' 


7" 


8* 


9* 


10* 


11* 


12' 


9 
10 
11 


14700 
13200 
12000 


16000 
15000 






• 










12 . 

13 

14 

S " 

H 16 

b 17 

Z IS 

I! 19 

2 


11000 
9700 
9450 
8800 


13725 
12650 
11750 
11000 


16000 
15150 
14050 
13150 


16000 
15300 












8260 

7775 


10300 
9690 
9150 
8670 


12310 
11600 
10950 
10350 


14350 
13500 
12750 
12070 


16000 
15400 
14550 
13750 


16000 
15450 








i 20 
E 22 




8235 
7895 


9850 
9380 
8955 
8565 


11450 

10900 

10430 

9975 


13100 
12450 
11900 
11400 


14700 
13950 
13400 
12650 


16000 
15550 
14850 
14200 


16000 
15600 




B 24 

D 25 

26 

27 






8210 


9560 


10900 


12250 
11750 
11290 
10910 


13600 
13040 
12530 
12080 


14930 
14340 
13780 
13280 


16000 
15630 
15030 
14480 


28 
29 
30 








• 






11640 
11240 
10870 


12790 
12360 
11950 


13950 
13510 
13030 
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ESTIMATING DATA 

Joists. — The table of weights of steel per square foot 
based on I joists at various spacings on page 138, pro- 
vides means for quick estimating of approximate tonnage 
of pressed steel joists involved in buildings. 

In using the tables, it is merely necessary to ascertain 
the net floor area based on the size and spacing of the 
joists required; this, multiplied by the pounds of steel 
joists given per square foot, will give you the approxi- 
mate tonnage for that section. 

Small stairway, flue or vent openings should not be 

taken out of the measurement of the area of the room or 

panel because extra detailing work is required and this 

will absorb the charge for the material eliminated in the 

' opening. 

An extra should also be added for the substitution of 
.120 thickness joists where required at the sides of open- 
ings. Joists of .120 thickness should be lised for all trim- 
mers and headers. The tail joists are usually of the same 
size and of the same gauge as the balance of the panel. 

Tf the greater part of the building has short spans and 
I merous laps and wall bearings, from 3 to 5 per cent 
s uld be added to the weights given. 

f long spans prevail with few laps and wall bearings, 
t given weights may be discounted 2 or 3 per cent. 
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JOISTS 1 
F FLOO 


yUNDS 


1 for 1? 


.d bearings are 


<ff Act area 


100 square feet 
plus 5%. 



3t CooMructlOD Only, 
tng H' Ribprex 
! on RIbplei Sheet* 



Ljng i Long I Loth I Long 



ER SQUARE FOOT OF AREA 



57 


,30 


.« 


.37 


.30 


'H' 


16W 


JIM' 


39M- 


47- 


OS 




E 




62 




3J 
52 


\ 


08 
38 

80 


82 




35 




01 




48 


2 


01 


22 




70 




28 




74 


2 


22 


SO 




00 




40 

56 




92 






,24 




20 




78 




11 


2 
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Thickness, size and length differentials must be made use of 
in pricing material. 

Shape \ differentials, special fabrication and punching charges 
are given for special conditions and the table of weights given 
do not cover any such conditions. 

Bridging. — Add the cost of 50 lineal feet or 7 pounds of bridg- 
ing per 100 square feet of floor area. 

Lath or Kibplex. — The net floor areas previously referred to 
may be used for estimating the lath or Ribplex required, but 5 per 
cent should be added to the net areas to care for a 6-inch turn 
down of ceiling lath on all walls and for laps. 

The approximate number of pounds of studs in partitions may 
be quickly determined by assuming the use of 10 lineal feet of 
studs and track per square yard of partition when studs are 
spaced at 15% inches on centers, or assuming about 7 lineal feet 
of studs and track per square yard of partition where studs are 
spaced at 23% inches on centers. 

Lath should be figured for full gross area of partition, includ- 
ing doors or windows, except possibly allowing 50% of the area 
of double doors or double windows. There should then be added 
to the total area about 5 per cent extra lath for waste and laps. 

It is important to remember that double the area of lath is 
required for hollow partitions. 

Very high or unusually low partitions should be estimated in 
detail. 

The cost of erection of metal lumber floor construction incl - 

ing hoisting and placing of joists, nailing bridging, nailing ] ii 

to top of joists, and securing the lath to the bottom of the jo s 

should not exceed 3 to 4 cents per square foot for an aver e 
job. 
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j DETAILS OF ERECTION 

i (First read the chapter on details of design.) 

Steel Fnune. — If the joists rest on top of the beams, secure 
them with pronged beam clips which are driven on the beam 
flanges (see page 107), the prongs are bent down over the joist 
flanges. If joists rest on shelf angles these clips are not required. 
Space the joists at the ends as they are placed, joists should 
bear at least 2^ inches in the steel as shown in figures No. T 
\ and 8. 

Secure the joists temporarily in place by nailing a light wooden 

I strip Along the tops of the joists near. the supports, driving the 

' nails through the strips down between the two channel sections 

of the joists. The use of these strips is shown in the foreground 

' of illustration No. 52. 



traced Joists. — To aid in the erection of joists of long span the 
rloy method of bracing as 'illustrated in figure No. S3 should 
used. Two joists are designed to be bolted together at the 
irter points of the span to form a braced truss or backbone 
the installation of the joists in the entire panel. The joists 
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DETAILS OF ERECTION 

Concrete Beams. — The details of design referring to joists in- 
serted in concrete beams should be carefully read, and the plans 
followed closely in this type of construction. 

If the joists bear in the web of the beam particular care must 
be taken to insure at least 2-inch bearing in the web in the 
case of each joist. If the joists are held by the flange or plate 
of the concrete tee beam, all details involved in placing the rein- 
forcing rods and the joists must be faithfully carried out. 

In either of the above cases the joists are usually placed on 
top of the board forming the under side of the top flange of the 
concrete tee beam. If they enter the beam 2 or 3 inches above 
this level, a strip of the proper height can first be nailed along 
the outside edge of the board forming the bottom of the flange, 
and the joists placed on the strip. 

The short boards forming the sides of the concrete tee beam 
between the joists are then installed vertically between the joists, 
and act as spacers and lateral supports for the joists as well as 
the sides of the beam form. 

See figures No. 11, 12, 13, 14 and 15, pages 88-91^ 

The cross bridging should be installed promptly after the con- 
crete has set. 

Tile Beam Protection. — Install the joists as above described 
for bearing on shelf angles or on brick walls. 

Framing Around Openings. — Details of methods of framing 
around openings are given in the description of figures No. 19, 
20, 21 and 22, pages 96-98. 

Bridging. — Install bridging as shown in figures No. 43 and 54, 

nailing to the tops of the joist only when placing in position. Then 

when the scaffolding for plastering is erected, and before the 

lath is installed, pull the bridging sidewise under the joists until 

taut, and then drive nails through it and up into the bottom of 

the metal joists, the nails again being driven between the two 

mnels forming the joists. It is important that the completed 

dging be taut. A single line of flat bridging should be in- 

illed on top of the joists about 12 inches away from the sup- 

rts on all joists unless their ends are bricked into a wall or 

cased in concrete when installed. 

The sizes of nails suggested and illustrations of the method of 
ling the bridging, lath and wood sleepers are shown in figure 
55. 
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Cross TSrit^^tn^ 






The Right Way 



The Wrong Way 



FJaf Ttrl^^m^ 






Figure No. 54 

(A) Metal Cross Bridging I'' wide made of 20-gauge galv. steel. 

(B) Flat-nosed pincher used to pull Bridging taut. 

(C) 6d nail for nailing Bridging into webs of I-Joists. 

(D) Metal I-Joists. 
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BERLOY METAL LUMBER 

Ribplex on Top of Joists. — Install the layer of Ribplex 
on top of the joists with the ribs up, by nailing with 1-inch 
roofing nails driven downward between the two channels form- 
ing the I joists. The sheets of Ribplex or lath should lap on 
top of the joists, each sheet extending at least one inch beyond 
the center of the joists. If laps occur between the joists, sheets- 
of Ribplex or lath should lap at least 6 or 8 inches, and the 
sheets be securely wired together. 

Concrete over Joists. — After 
nailing strips are installed, 
cover the Ribplex or lath be- 
tween strips with 1% or 2 
inches of concrete or other fill 
as specified. If concrete, use 
not over %-inch stone or 
gravel and comparatively dry 
mix. If nailing strips not re- 
quired fill between temporary 
screeds nailed to every third 
or fourth joist. 

Ribplex or Lath Ceiling. — 

When ready for plastering, 
the Ribplex or lath is attached 
to the under side of the joists, 

lath side down, by means of prongs punched from the low< 
flanges of the joists or wired with 16 gauge wire through hoU 
punched in the lower flanges for the purpose. Where there ai 
prongs, the mesh is pushed up over the prong, and the prong ii 
then bent back over" the lath by the blow of a hammer. 

The ceiling lath should be turned down 6 inches on all wall 
and partitions to avoid cracks in the plastering at the junr^' 
the walls and ceilings. 

Beam Protection. — Beam furring is installed after tht 
are in place, as shown on pages 107 and 117. This furring co 
of standard furring clips which are driven over the edge 
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I 
I 

jlower flange of the beams, and 1-inch No. li gauge strap iron 
strips formed to the size and shape required are secured in place 
by wiring and covered with Berloy Ribplex or expanded metal 
lath which is in turn wired to the strap iron and ceiling lath. 

Bearing Partitions. — First secure the track which is designed 
to act as a base and crown for the studs; b}*^ bolting to masonry, 
securing by straps to structural steel, or by bolting or riveting 
lo the flanges of metal lumber joists as shown in figure 30. 
Where studs occur, both below and above the track, the track 
should be inverted (with the flanges down), and short pieces of 
rack riveted or bolted to the upper side of the continuous track 
receive the upper tier of studs. The floor joists can then rest 
•n the upper or flat side of the continuous track close to the 
ipper studs. Or if desired a double continuous line of track can 
installed and a course of brick laid in the upper track between 
studs to afford a solid bearing for the floor or roof joists. 

here metal lumber bearing partitions are used the floor or 
f joists are placed at one side of and close to the studs, and 
e lower flanges are riveted or bolted securely to the track, 
n this way the load bearing studs are provided with direct and 
Jolid bearings at the various floor levels, and the joists have a 
irm bearing, resulting in a strong and well-braced structure. 

Doorway Construction. — Figure No. 30 shows typical details 
rf framing around a door. This method provides both an end 
^nnection and a direct bearing for the lintel, insuring the full 
arrying capacity of the lintel and permitting ease in locating the 
r in its proper position. Rivets or bolts should be used for 

1 connections. 

Non-bearing Partitions. — Double partitions consist of 18 or 20 
uge "B" channel studs, stock widths up to 4 inches as de- 
ribed on page 49 (wider studs are furnished upon special 
rder). Berloy diamond mesh lath or Ribplex is attached to 
e ~:-ongs on both sides of the studs. 

S] cing of studs for various types of lath, etc., to be as de- 
ril d on page 125. 

T i manner of cutting and connecting sections of track at 
ri -3 of partitions, etc., is shown in figure No. 57. 
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Details Showing Way to Cut Track so That One Partition May 
be Tied to Another. Track at Ceiling to be Same as at Floor 



Channel Track 



^ 




vv rtan^es of Trcck Cut And 
Ftatemd Ovt 



.ML. 



^ 




1 



Defai/ shoi^in^mefhod used to connect froth where 
i^^o porf if tons frame into another. 



Channel Track 




K 



rionqei ofTroch 



Detail showing method used to connect Track where 
or)e partition frames info another. 



One flange of Track Cut 
and f loaned out 




Detail Showing method used to connect Track hf he 
one partition frames into another at Corner 



Figure No. 57 
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DETAILS OF ERECTION 

Door and window lintels are usually formed of standard track, 
cut and installed on the job, along the lines similar to that 
shown in figure No. 581 The type of construction shown in 
figure No. 30, may be used with very long lintels or for lintels 
where unusual strength is desired. 




Figure No. 58 

Solid Partitions. — Standard track is first secured in place on the 
ceiling and floor conforming to the location of the partitions. 
[Or holes properly spaced to receive the studs are driven in the 
ceiling: and floors on the lines of the partitions. 

The Berloy C channels or U studs are then installed vertically 
and the lath secured thereto. 

The lath is wired to the "C" channels with 16 gauge wire, or 
cured to the prongs on the U studs. These prongs are punched 
;or this purpose. 

Where %-inch Ribplex partitions are used the Berloy special 
hannel ceiling track and angle floor track should be used. The 
ibplex is first pushed up in the channel ceiling track and then 
^ ushed over the prongs which are provided in the angle floor 
Irack, the prongs are then bent back over the rib securing the 
jribplex sheets in place. 

Temporary bracing as shown in drawing No. 59 should be used 
^ connection with light non-supporting studs and %-inch Ribplex 
liartition construction where necessary to provide a firm base for 
Ihe first coat of plaster, after which the braces will not be re- 
ftuir^'d. 
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Horizontal Wooden 'Brace J) 
to he wired to 7?mPLEX 
and braced i>ij ■stnp'E': 




AH femporori/ iraemg 
tJ first coof of p/eiftr 



Figure No. i9 

on "Details of Design" should also be read ii 
the question of proper erection of pressed stee 
reasons for the regulations given are there nole< 
 descriptions of the following subjects: 
Pages 



lelf angles 

[ floor openings .. 



9-l» 



md suspended ceilings _ 
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R iBPLEX Metal Lath 

Diamond Mesh Lath 

Lattice Sheet Lath 

Corner Bead 

Wall Ties 
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BERLOY THREE^EIGHTHS 



Section across H" Ribplex sheet. Cov 
Gauges 24, 26 and 2S. 
Code words: 2g Ga., lesno; 26 Ga., i( 
ShiDped only in bundles of nine Bbeets, 
Weight per sq. yd.— 28 Ga. 2.5S lbs.. 26 ( 
Made of black or galianized steel in a 
Also made of Toncan Metal iq 24 and 



JtC 



Berloy %-mch Ribplex is a self 
Its extreme rigidity, due to the %- 
ing of studs and ceiling supports. 

Used princii 
plaster work, 
overcoating old 
the ribs agaiml 
supports. 



Ribs Agsinat Suppor 



1 
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BERLOY THREE-EIGHTHS INCH RIBPLEX LATH 



Three-eighths-inch Ribplex Lath construction is fire re;sistive 
and practically removes the possibility of cracks in plaster. 

The flattened strands — a recent improvement — decrease the size 
of the openings and give a perfect key with a minimum amount 
of plaster. 

The ribs nest together at sides and ends to make a rigid splice 
and a uniform plastering surface. 
Twenty-four inches is the effective covering width. No waste 
; of material for side laps. 

I The stiff sheets are convenient to handle and easy to erect. 
There are no sharp cutting edges. Sheets are true to size — ends 
: are resquared after forming. 

I The ribs take the place of furring strips, a saving of material 
: and time of erection. 

Cost is practically the same as for Diamond Mesh Metal Lath 
1 of similar weight. 

With %" Ribplex Lath the finished work is strong, firm, uni- 
I form, permanent and satisfactory. 

I SPECIFICATIONS FOR ERECTING 

I ^g" RIBPLEX LATH 

I 
I 

In all cases place the ribs against and the mesh 
; away from the supports. 

Place the ribs at right angles to supports. 

All adjoining sheets are to be interlocked 
at sides and ends. 

Sheets shall be securely wired together 
jurith No. 18 p:auge wire every 24 inches along 
the ribs at sides and every 4 inches at ends. 

^'' Ribplex Lath shall be securely wired 
to channels with No. 18 ga. wire or stapled 
[to studs with 1%" No. 14 Ga. wire staples 
lit least every 8 in. 

When splices are necessary between sup- 
|»ort8 such splices shall be at least 2 ft. apart 
^ adjacent rows. 

Allow two inches end lap when splices are 
Bt fliiipports — If splices are between supports 
iftHow^ 8 inches. 

The spacing of supports for ^" Ribplex 
phall be according to the following table 
other conditions make closer spacing 



Idvisable. 

Gauge 

of 
Rib-nlex 

8 



Stud Spacing 
for Walls and 

Partitions 
(Maximum) 

2354" 
3154" 
3554" 



Spacing of 
Supports for 

Ceilings 
(Maximum) 

2354" 

27" 

31^^" 
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BERLOY DIAMOND MESH LATH 

B. B. (BERLOY BEST) LATH 




Showing Full Size, of Mesh 

Here is another member of the Berloy Lath Family. B. B. 
Lath is expanded into small, diamond-shaped meshes. This size 
mesh does not "eat up" the plaster, and it provides an excellent 
reinforcement. 

Because of its forming qualities, we recommend B. B. Lath 
for all work where bending is required. Use it for corners, for 
coves, for ornamental furring of any description — use %-inch 
Ribplex for the straight-away work and you have the ideal 
combination. 

B. B. Lath is made from open hearth steel in gauges 24, 25, 
26 and 27, painted after forming with black graphite paint or in 
24 and 26 gauges cut from galvanized sheets. It is also made of 
Toncan Metal in 24 and 26 gauges painted red to distinguish it 
as Toncan. 

Unless otherwise specified the sheets are shipped 24''x96'' in 
size. Sheets 18"x96" can also be furnished. 

B. B. Lath is shipped in bundles of 9 sheets. We do not 
break bundles. 

Following table refers to B. B. Lath. 



Gauge 
27 
26 
25 
24 



Weight Per 

Sq. Yd. Steel 

or Toncan 

Painted 

2.33 lbs.* 

2 . 50 lbs. 

3 . 00 lbs. 
3.40 lbs. 



* Toncan lath not made in 27 gauge. 
Code words, painted steel lath : 

27 Ga. zetal 

25 Ga. I zetla 



Weight Per Sq. 

Yd. Cut from 

Galvanized 

Sheets 

2 . 90 lbs. 

3.50 lbs. 



26 Ga. 
24 Ga. 



Square 
Yards Per 

Bundle 
24'x96» 

16 

16 

16 

16 



Square 
Yards Per 
Bundle 
18'x96' 

12 

i: 
i: 
i: 



zetem 
zetm** 
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BERLOY DIAMOND MESH LATH 

STANDARD LATH 




Actual Size of Mesh 

This is an expanded metal lath with a mesh slightly larger 
than B. B. Lath, with a greater covering width per pound and a 
slightly lower cost per square yard. 

It is made of Toncan Metal and painted red or of open hearth 
steel and painted black or is cut from galvanized open hearth 
\ steel sheets. All three forms are made in 24 and 26 gauges. It 
is shipped 9 sheets to the bundle and we do not break bundles. 
Here are the figures. 



Weight 

Per Sq. Yd. 

Steel or 

Toncan 

Gauge Painted 

26 2.2 lbs. 

24 2.8 lbs. 

Code words, painted steel lath: 
26 G zetop 



Weight 

Per Sq. Yd. 

Cut from 

Galvanized 

Sheets 



2 

2 



40 lbs. 
85 lbs. 



Size 

of 

Sheets 

2rx96'' 
22''x96'' 



Square 

Yards 

Per 

Bundle 

14 



24 G 



zetpo 



BERLOY POST OFFICE LATH 



T'lls is a diamond mesh expanded metal lath, made in accord- 

an< with the specifications of the United States Government. 

I is made only in 22 ga. either from steel or Toncan Metal. 

anc weighs 4.33 lbs. a square yard or 4.75 lbs. a square yard 

wh I cut from galvanized sheets. 

1 ;re are nine sheets 18" x 96" in a bundle, or 12 square yards. 

Wc *^ not break bundles. 
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SAIL BEAD 

'I'his is for corners subjected to espi 

Tcially rough usage. It is made of £ 
gauge galvanized metal. One clip 
supplied for each lineal foot. It is mad 
in stock lengths of 6. 7, 8. 9, 10 and 12 ft. and shippe 
in bundles of 35 pieces — weight per 1,000 feet, 167 lbs 
including weight of clips. 

BERLOY WING BEAD 
This is one of the most rigid corner beads of thi 
It is very easy to erect and gives a perfect ang 
stock lengths of 6, 7, 8, 9, 10 and 13 ft. of 36 gauf 
metal and shipped in bundles of 10 pieces. Weight | 
165 lbs. 

Clips are not necessary with Wing bead, but cat 
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BERLOY SHEET LATH AND WALL TIES 



BERLOY LATTICE SHEET LATH 



This type of lath is preferred by some builders. Tt is a per- 
forated sheet, not expanded. Berloy Lattice Lath is very rigid 
ind gives a positive clinch. Made from Open Hearth steel 
tainted — weight per square yard 4.55 lbs. From painted Toncan 
Ketal, weight per square yard 4.55 !bs. or from Galvanized Open 
dearth steel, weight per square yard 5.90 lbs. Sheets are IS'xQS" 
ind shipped in bundles of 9 sheets. We do not break bundles. 



BERLOY WALL TIES 



Berloy Wall Ties serve their purpose exceptionally well, A 
i of herringbone corrugations give the ends a firm hold 
liile the flat center cannot stretch m use 

Berloy Wall Ties are made from galvanized steel in 36 and 
I s^uges and in either standard style (7 inches long by % inch 
ide crimped both ends) or veneer style (5% inches long by 
b inch wide crimped one end and flat with nailholes in other 
•nd '— brick veneer work). 
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BERLOY ^-INCH RIBPLEX 

A COMBINED CENTERING AND REINFORCEMENT, FURRING 
AND METAL LATH, FOR THJE CONSTRUCTION OF 
FIREPROOF ROOFS, FLOORS, CEILINGS, 
PARTITIONS AND WALLS. 

i 

I 

Fire-resistance and Permanence are being more and 
more generally demanded in building construction. At 
the same time increasing costs have led to the demand 
for greater economy. 

In hundreds of structures Berloy %-inch Ribplex with 
concrete has supplied both needs. Ribplex construction! 
is strong, fireproof and as permanent as the concrete. 

The use of Berloy %-inch Ribplex saves costly form 
work and greatly reduces time and labor required. Iti 
use effects a substantial saving in materials and becaus 
of low dead weight it also permits big reductions in thi 
necessary supporting structure. 

The use of Berloy %-inch Ribplex with plaster for par 
titions, walls and ceilings, also forms an efficient an« 
economical type of fire-resistive construction. 

The essential facts concerning Berloy %-inch R- >1< 
and its adaptability and economy for various for. 
construction are briefly outlined in the followinp- t 
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BERLOY 5^-INCH RIBPLEX 



—38 Ga. SO Iba.. : 



oCr^ZDUr^ZJv 



SIZES, WEIGHTS AND OTHER INFORMATION 

Three-quarter-inch Berloy Ribplex is made in 6 rib sh 
The ribs are % inch high and spaced 4.8 inches center to ce 
All sheets have a covering width o( 34 inches. Standard len 
carried in stock are 4, 5, 6, 7, 8, 9, 10, 11 and 12 feet in 24, 26 
38 gauge steel. Other lengths v^ill be cut without charge ex 
for waste. For end splices always allow two inches where s 
occurs over supports and eight inches in other cases. Side sp 
are taken care of in the 24-inch width. No allowance neei 



Code words (steel)— 24 Ga.. zetry; S6 Ga., zetyr; 28 Ga., zc 

Berloy %-inch Ribplex is always packed in bundles of 9 sh 

Ribplex is made of Open Hearth Steel or Toncan Metal. 

The st^el is always thoroughly coated after formation 
a good quality of black paint. For Toncan Metal, red par* 



BERLOY BUILDING MATERIALS 



1 



BERLOY ^-INCH RIBPLEX 




Berloy ^i" Ribplex on Pitched Roof Ready for the Concret* 
Golden Grain Milling Company, E. St. Louis, 111. 



RIBPLEX ROOFS 

For roofs, Berloy Ribplex construction offers a perfect com- 
>ination of fire-resistance, permanence and economy. 

V 

Ribplex extends the field of concrete to steep pitched roofs, 
wtooth roofs, etc., where the difficulties of placing form work 
lave heretofore made concrete expensive and impractical. 

In all types of roof the large sheets of Berloy %" Ribplex go 
iit< place rapidly and remove the necessity for form work and 
!cii orcement, which is costly both in labor and material.. 

A the load tables show, two inches of concrete usually give 
sa] ; strength for any concrete roof of Ribplex construction. 

S details of No. 2 Purlin Clips, page 167. 
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BERLOY M-INCH RIBPLEX 

SAFE TOTAL LOADS FOR FLOORS AND ROOFS IN POUNDS 

PER SQUARE FOOT 



Thkkness 
of 


Gauge 


Resisting 
Moment 
Per Foot 
of Width 


SPAN IN FEET 


KSwcrete 




3 


4 


5 


6 


7 


8 


9 


10 


lfeti'24 lbs. 
jper sq.ft. 


28 
26 

24 


3140 
3720 
4370 


291 
346 
405 


164 
194 
228 


104 
124 
146 


73 

85 

101 


63 

74 




K«30 lbs. 
■S^ sq.ft. 


28 
26 
24 


4070 
4850 
6360 


376 
449 
588 


211 
253 
331 


135 
162 
211 


94 
112 
147 


69 

82 

108 


53 
62 
81 






HBti»36 lbs. 
Hptrsq. ft. 


28 
26 
24 


5030 
5930 
7820 


465 
550 
722 


261 
309 
406 


168 
198 
260 


116 
137 
180 


85 
101 
133 


65 

77 
101 


61 
84 




per sq. ft. 


28 
26 
24 


5950 
7060 
9300 


550 
654 
861 


310 
368 
484 


198 
237 
310 


137 
163 
214 


101 
120 
158 


77 

92 

121 


64 
72 
96 




4- 
;Wt. =4« lbs. 
per aq. ft. 


28 
26 
24 


6910 

8160 

10760 


640 
756 
997 


360 
425 
561 


230 
272 
359 


160 
188 
249 


117 
139 
183 


90 
106 
140 


71 

84 

110 


68 
90 



lor safe live loads deduct weight of slab. 
Itress in Steel not over 16.000 lbs. i>er sq. inch, 
in Concrete not over 650 lbs. per sq. inch. 
Jticity Ratio Es-5-Ec = 15. 
itance of center of gravity above bottom of Sheet, 

TOTAL SECTIONAL AREAS 
gauge — . 1406 sq. in. per foot width, 
gauge « . 1688 sq. in. per foot width, 
gs e — . 225 sq. in. per foot width. 



.21 inch. 



} 



z Moment WL'/IO For WLV12 add. 20%; For WLV8 deduct 20% from 
re Loads. 
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BERLOY ?^-INCH RIBPLEX 
CURVED BERLOY RIBPLEX 



y M" Kibplex, curved to requiremfnW ia our plant, <■ 
Btins on tower flanges of beams. The bottom of the be! 
rip of B»rioy Diamond Mesh Uth, Concreting and b 



floor with excel 



Berloy U- Kibplex, cur 
way and with advanCanes 

Berloy RibpTex iheeis. 

Either form of arch c. 
ai well as with steel bean 



eel lent advantage i 



 Berloy Ribplex can be supplied curved to order wi 
on the outside of the curve. 13 inches is the minimu 
radius, but at a special price we can furnish 94-in' 
curved to as small as 6-inch radius. 

On curved work where ribs can be placed at righi 
the curve, the Berloy %-inch Ribplex can be readily 
it is applied. In ordering curved Ribplex, give lengt 
or span and the rise of the arc at center of span. Whi 
the radius should also be given. 

Berloy %-inch Ribplex extends the field of the arct 
construction for concrete roofs and floors with an ef 
economical construction. 
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BERLOY 5^-INCH RIBPLEX 



Fire-resistance, low erection costs, freedom from cracks and 
stains, a firm, even plastering surface and a perfect clinch are 
some of the advantages offered by Ribplex for ceilings. 

With 34 Ga.. %-inch Ribplex, supports may be spaced up to six 
feet apart; with 36 gauge up to five feet and with 28 gauge up 
to four feet. Suspended ceilings are constructed with light 
supporting channels as shown in illustration. In all cases the 
ribs remain on the upper side in order to realize their full strength 
and to give a smooth, even plastering surface beneath. 



itandsid Buspended ceiling conitruction Cor uie with a 
ir conatniction. Thii detail shows Betloy Meul Li 
■!oy Ribplejt used it cenlerinj for eoncrtte root 

'ce details of Nos. 3 and 5 Clips, page 16B. 
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BERLOY M-INCH RIBPLEX 
WALLS AND PARTITIONS 



Ribplex construction provides permanent, light weight walls 
and partitions, that can be rapidly and economically erected. 

For exterior walls the mesh should be against the structural 
steel supports. 

The direct saving in labor and materials is considerable. A 
substantial saving is also effected through wider spacing of 
studs and lower dead load. The saving of floor space through 
thinner walls and partitions is also worthy of consideration. 

Three-quarter-inch Ribplex, placed vertically without studding, 
or furring, forms an ideal base for a solid 3-inch wall or parti- 
tion. It may be used in up to 6-foot spans without bracing, and 
in up to 13-foot spans with temporary intermediate bracing for 
iirst coat of plaster. See page 150. 

Berloy standard ceiling and floor tracks are used as a r ■. 
Strips of Berloy Metal Lath or light expanded metal bem I 
right angles are also used to form track. This latter forr s 
especially desirable where partitions are required in a cu' i 
or irregular line. 

See Partitions in "Details of Design," pages 1:!3-134. 
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BERLOY M-INCH RIBPLEX 
ACCESSORIES— THE RIBPLEX PUNCH 

linate wiring the end laps, 'we can supply a special 
lich clinches the ribs in one operation, interlocking 
firm and secure manner. 

bplex punch is made of the best of material and will 
:s of service. 
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BERLOY ^-INCH RIBPLEX 

ACCESSORIES 




^'^■x^ 






No. 3 CEILING CLIP 

For attaching Ribplex to 
the lower flanges of I-Beams 
in ceiling construction. The 
vertical flanges (see illustra- 
tion) of the clip are bent over 
the lower flanges of the I- 
Beam. The wires are placed 
astride the rib and then 
twisted until they are tight. 

The clips should be placed 
at every other rib. 

The wire is of 16 gauge and 
is fiu'nished in rolls. 



No. 3— CcUin^ci^^ttaching 
Ribplex to I- Beam 



No. 5 METAL LUMBER 
CLIP 




This clip is exactly like No, 1 
except that it is 3 inches long. 

To apply, it is pushed through 
the mesh, straddling the Berloy 
Ribplex rib and hooked over the 
flange of the metal lumber. 1 
loop end is then twisted tig 
This clip can be applied v< 
quickly and it is used to excel] 
advantage with all Berloy M< 
Lumber shapes. 
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BERLOY ^-INCH RIBPLEX 

THE MATERIAL OF A THOUSAND USES 

To the Architect, Engineer and Contractor, Berloy Ribplex 
offers endless possibilities for rapid, economical, fireproof and 
permanent construction. 

It replaces many of the older forms of centering and reinforce- 
ment for concrete and permits the use of concrete in many forms 
of construction in which it has heretofore been considered im- 
practical. 

The mesh is flexible enough to be formed readily on the job 
for curved work with ribs inside to act as furring or on the 
outside if preferred. 

Where curving of the ribs is desirable, such curving, to any 
desired radius, can be readily fiirnished. 

The standard uses of %-inch Ribplex have already been dis- 
cussed. Here are a few of the many other uses to which Ribplex 
is adapted: 

Special Construction. — Balconies, galleries, stairways and sim- 
ilar work where light weight is especially desirable. Orna- 
mental stucco effects, cornices, brackets, false beams, and light 
walls, panels, etc., in heavy structures. 

SmaU Buildings. — Bath houses, lockers, shower baths, toilets, 
watchmen's shelters, signal towers, pent houses, rest houses, 
conveyor shelters, train sheds, cattle runways, outside stairways 
and similar structures in endless variety. 

Walls and Fences. — Storage rooms or booths in storage houses, 
hand ball courts, partitions, ornamental fences, bridge hand- 
rails, roadside guard walls, walls for basins or reservoirs, retaining 
walls, etc., etc. 

Tanks and Containers. — Watering troughs, water tanks, acid 
tanks, silos, vats, sawdust and ash containers, hot or cold air 
chambers, etc., etc. 

Ducts and Enclosures. — Chimneys, air ducts, vents, elevator 
wells, dumb waiters and clothes chutes, tunnels, pipes, flumes, 
culverts, conduits, etc. 

Protections and Covering. — Berloy %-inch Ribplex offers 
ideal reinforcement for centering and furring for beam and column 
protection, boiler covering, protection for metal flumes, and 
' nilar work. 

Open Work, Unplastered Enclosures. — Berloy %-inch Ribplex 

a suitable and attractive material for open work enclosures for 

ng cases, stock rooms, stationery rooms, locker rooms, cashiers* 
bookkeepers* cages, etc. 

These are but a few suggested uses. The Archit<*ct, Engineet 

d Builder will, discover many other forms of construction in 
ich Berloy Ribplex will give added economy, effectiveness, and 
ity to concrete. 
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BERLOY ^-INCH RIBPLEX 



H' Ribpley in Liohl AmphitheaMs Con5^rueti 



' Rilipfei Applied lor Wal 



THE BERGER MANUFACTURING COMPANY 



BERLOY FERRO-LITHIC REINFORCING PLATE 
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BERLOY BUILDING MATERIALS 

' ' III ' ' I 

BERLOY FERRO-LITHIC REINFORCING PLATE 

Berloy Ferro-Lithic plates are solid plates of sheet steel formed 
into a series of alternate dovetails or keystone-shaped corruga- 
tions as shown in the illustration page 171. These dovetails hold 
plaster or concrete firmly in place on both sides of the sheet. In 
addition the dovetails are cross-crimped which roughens the sur- 
face and increases the mechanical bond between concrete and 
steel. 

Because so much of the metal is on edge, Ferro-Lithic possesses 
very great strength. It will support the wet concrete for floor 
and roof slabs without temporary bracing except in the longer 
spans, and because of the interlocking key the finished construc- 
tion is very strong. 

Ferro-Lithic makes a weather-tight roof or wall without con- 
crete. Concreting may be delayed for some weeks by weather, 
labor conditions, or other causes without serious disadvantage. 

Ferro-Lithic plates have been extensively used with both con- 
crete and steel framing — as centering and reinforcing for con- 
crete slabs in flat or arched floors — for flat, pitched or saw-tooth 
roofs, for sidings of buildings, for bridge floors, lining of coal 
bunkers, sidewalk construction over basement space and similar 

ince the metal is fully protected on both sides, Ferro-Lithic 
( struction is especially suitable for buildings exposed to smoke, 
: ' fumes, gases, or moisture, such as chemical works, collieries, 
] anizing plants, plating works, and train sheds. 
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BERLOY FERRO-LITHIC REINFORCING 

Ferro-Lithic plates can be supplied in any lengt. 
feet, wih dovetails %", %" or %" deep and in 34 an 

Plates can be supplied painted if desired. 34 gatige U-iacli 
depth plates can also be supplied curved to any desired radius. 
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BERLOY FERRO-LITHIC REINFORCING PLATE 
SIDE SPLICES 

Side splices are secured by 
means of a latch or "side 
clip" as shown in the illus- 
tration. These side clips are 
placed at intervals of two 
feet on all side splices and 
hold the plates firmly in 



plac 




The; 



BEAM CLIPS 

clips are bolted to the 



Lithic at intervals of one foot 
along the beams or purlins. Wher- 
ever plates lap above a beam or 
purlin one beam clip will hold both 



METAL V-STRIF 

These V-strips are used with 
Ferro- Lithic roof or siding con- 
struction in order that the plaster 
backing may be continuous. Stay 
clips apphed every three feet hold the V-stri. 
necessary stay clips are included without extra charge i 
shipments of V-strips, which are supplied in 8- foot lengths, 
weight per 100 feet including stay clips, 13U lbs. 



The 




PURLIN CLIPS 

These clips are similar to beam 

clips, but are deeper to allow for the 

' added depth of the V-strip where 

Side clips, beam and purlin clips 
are sold in lots of one hundred; 
weight per hundred side clips, in- 
cluding necessary bolts and nuts, 
:lips, including necessary bolts and nuts, 

■Its %-inch long are used for ^-inch deep plates and 1-inch 
for %-inch and %-inch plates. 
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BERLOY FERRO-LITHIC REINFORCING PLATE 

SPECIAL FERRO-LITHIC CONSTRUCTION 

We will not attempt in these pages to give specific suggestions 
for the use of Ferro-Lithic for sidewalks, coal bunkers, car floors 
and other special construction. 

The information given will enable the architect or engineer to 
use Ferro-Lithic for any special construction to which it is 
adapted, or we will gladly furnish additional information and 
suggestions to apply on any such special use. 

FERRO-LITHIC FOR SIDINGS 

For sidings, Ferro-Lithic is applied with the dovetails running 
either horizontally or on the incline. 26 gauge material is usu- 
ally heavy enough for siding work. 

Application is made directly upon the framing or the V-strip 
may be used to hold the plates far enough away to provide space 
for interior plaster. 

Ferro-Lithic siding is often used on elevator cupolas and in 
similar places where ordinary centering work is practically out of 
the question. It is also used extensively in the walls of train 
sheds, tobacco warehouses and similar places to form a light, 
permanent, fireproof, non-supporting partition or wall. 



( 



'^10-10 3,p9CialHoil 



SD 




tLtVRTIOn 



The "No. 10 special" nail, a standard article in the hardw 
trade, is especially suited to the application of Ferro-Lithic 
siding as shown in diagrams herewith. 

The Ferro-Lithic beam clip as shown on page 175 is also wi< 
used in attaching Ferro-Lithic for siding. 
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BERLOY FERRO-LITHIC REINFORCING PLATE 



FERRO-LITHIC FLOOR CONSTRUCTION 

In figuring supporting strength of arched Ferro-Uthic con- 
struction, use the same standards as for ordinary concrete arch 
work. The increased strength becomes an added factor of safety. 

Only W-inch Ferro-Lithic in 3* gauge is supplied curved. In 
ordering, give length of span and rise of arch. Radius should 
also be given if possible. 
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BERLOY FERRO-LITHIC REINFORCING PLATE 

FOR FLAT SLAB CONSTRUCTION 

Ferro-Lithic offers many advantages. It adds to strength and 
reduces erection costs. It gives an excellent plastering surface 
beneath and replaces all centering except for a temporary support 
for the longer spans. 

For floors, Ferro-Lithic is applied directly to the beams and 
fastened with beam clips, V-strip usually being omitted. 

TABLE OF SAFE LIVE LOADS 

Factor of Four 

FLAT FERRO-LITHIC REINFORCED SLABS 



Clear 


DEPTH OF CONCRETE OVER TOP OF PLATES 


Span. 


0" 


M" 


r 


IH' 


2" 


2H' 


3' 


SH" 


A" 


2'0' 


159 


415 


718 


1025 


1325 


1665 


1955 


2270 


2620 


2' 6' 


100 


265 


460 


655 


848 


1065 


ibo 


1455 


1680 


yo" 


70 


184 


319 


455 


588 


738 


869 


1010 


1165 


3' 6' 


53 


138 


238 


335 


438 


539 


638 


741 


855 


4'0' 


40 


105 


181 


256 


335 


413 


489 


568 


655 


4' 6" 


31 


84 


144 


208 


269 


330 


394 


458 


519 


5'0» 


25 
21 
18 
15 
13 
11 
10 
9 


68 


116 
95 


168 
138 
115 


218 
179 
150 
129 


268 
221 
186 
159 
136 


319 
253 
221 
189 
163 
141 


370 
305 
256 
219 
189 
164 
144 


420 


5' 6' 


54 
45 
38 
33 
29 
25 


346 


6'0' 


80 
69 
59 
51 
45 
40 


291 


6' 6' 


99 

85 
74 
65 
59 


248 


TO" 


111 
95 
84 
76 


214 


rt" 


119 

104 

93 


185 


^'0" 


124 
111 


163 


8' 6' 


124 


144 


p/Q" 


8 






52 


68 


83 


99 


113 




9' 6-' 


7 








60 


75 


88 


101 




lO'O' 


6 










68 


79 


91 





Note: — Loads for H* depth and No. 24 gauge only. 
Loads per sq. ft. uniformly distributed. 
Ix)ad8 below heavy lines show excessive deflation. 
Data of safe loads for other depths and gauges furnished on application 
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BERLOY FERRO-LITHIC REINFORCING PLATE 




One-Haii 

The above test was made upon one No. 34 gauge Ferro-Lithic 
Plate, ^-inch depth of corrugation, SO inches wide. Clear span 
6 feet inches. Covered with a 1-2-4 mixture of concrete %-inch 

; above top of corrugation and plastered on under side %-inch 
below corrugation. The cement was one month old when test 

' was made. The deflection was measured by a lever with a 3 to 
I arm and was recorded at every 100 pounds increase of load. 

' It was found to be of comparatively even variation, a maximum 
deflection of %-inch being reached. 
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BERLOY FERRO-LITHIC REINFORCING 1 



1 Clip. Note the Met! 



FERRO-LITHIC ROOF CONSTRUCTION 
The sheets of Ferro-Lithic may be butted at the ridge bi 

bending the sheets is preferable. This bending can be done o 

the job without great difficulty. In the illustration above', nol 

hoy the sheets are bent in sawtooth roof construction, 
Berloy Ferro-Lithic makes the use of concrete possible o 

steep-pitched and sawtooth roofs as well as on flat roofs, witi 

out excessive erection costs. 

. When properly applied Ferro-Lithic makes a water-tight 

without concrete and concreting may be delayed for some w 

if desirable. 
Purlins should be spaced 4 feet lOtt inches on centers. . 

permits the use of plates 10 feet long with a 3-inch end lap, 

makes temporary supports unnecessary. 
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BERLOY FERRO-LITHIC REINFORCING PLATE 



Showing Adjustable Gulter Conlti 
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BERLOY FERRO-LITHIC REINFORCING PLATE 



LayLnB Ferro-Lithic Roof Plates at the Syracuse Stadium CJiand 
Stand, Syracuse. N. V. 



I Root ConBtnictioi 



BEBLOY BUILDING MATERIALS 



BERLOY MULTIPLEX 
REINFORCING PLATES 



A Reinforcing'Plate for Concrete in Heavy 
Service Floor Construction 



j ^ W i i- iil i i ^-^ft ia^ 
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BERLOY BUILDING MATERIALS 



BERLOY MULTIPLEX REINFORCING PLATES 



Multiplex plates are sheets of steel shaped into multiform 
channels from two to four inches in depth. Multiplex is used as 
centering and reinforcement for concrete in heavy service floors. 

Its use molds the concrete into a series of beams, reducing 
dead weight by about 25% and making a very strong, easily in- 
stalled construction. 

The Multiplex remains a part of the floor and the fact that it 
forms a tight ceiling for the room below makes Multiplex con- 
struction especially desirable in powder mills, sugar refineries, 
chemical plants and similar places where droppings of any kind, 
especially of particles of concrete, from above, would be objec- 
tionable. 

Multiplex is used in two general classes of construction. The 
first is in large structures like those mentioned above, in Ware- 
houses, Foundries, Jails, Mine buildings and similar heavy serv- 
ice construction. 

The second general use is in heavy service sidewalks and drive- 
ways over tunnels and basements, above pipes, ducts and vaults 
where heavy l^ads occur, and most important of all in bridge 
flooring. 

Multiplex construction is easily installed by common labor and 
remnves the necessity for temporary centering. 
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BERLOY MULTIPLEX REINFORCING PLATES 

The plates are sufficiently strong to support the weight of 
workmen and materials while concreting and no dripping or 
sifting of materials into the room below can occur, either dur- 
ing or after construction. 

Any inquiry will have our prompt attention. 

END SECTION OF MULTIPLEX STEEL PLATE 




Depths 2:21:3: Ji'and 4" 



d = depth. e = effective covering width.. 

When d = 2", e = 13%" When d = 3", e = 14%" 

When d = 2%", e = 14" When d = 3%", e = 15" 

When d = 4", e = 15" 

Widths. 

The three manifold plates as above described are standard and 
of maximum width. • 

Each complete inverted channel section is considered as one 
manifold. 

Special width plates consisting of one or two manifold ire 
furnished to make possible the meeting of various buildin di- 
mensions. 

The one and two manifold plates are respectively % and . as 
wide in covering width as standard plates, and sides are cr nd . 
laps provided for as shown above. 
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: REINFORCING PLATES 



EIGHTS, ETC. 

ed plain, painted or galvanized in 
in depths of 2, 3"4, 3, 3Wi and 4 
up to 10 feet will be supplied. 

trrugations (see table), 
lap of 3 inches over supports and 

blue print showing general layout 
supporting walls, beams, or other 
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BERLOY MULTIPLEX REINFORCING PLATES 



To secure best results with Multiplex construction, small rein- 
forcing rods should be placed in every manifold or every other 
manifold in the position shown above. 

The concrete above the plate is usually made of the same 
depth as the plate itself (e) making a total thickness of double the 
depth of the plate or 2e. 

The centers of the rods should be 1 inch above the bottom 
line of the plate, and the concrete slab can be designed and fig- 
ured as if it were an ordinary slab with an effective depth equal 

EFFECTIVE COVERING WIDTHS OF MULTIPLEX PLATES 
AND WEIGHTS PER 100 SQ. FT. ARE AS FOLLOWS: 



Depth 

Effective covering 

width 

Wt. per ICK) aq. ft. 

16 8a 

Wt. per 100 sq. ft. 

18 ga 

Wt. per 100 sq. ft. 

20 ga 

Wt. per 100 sq. ft. 

22 ga 

Wt. per 100 sq. ft. 

24 ga 



i^ 



See page 188. 

The above weights refer to Multiplex without paint or galv; 
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BERLOY MULTIPLEX REINFORCING PLATES 



SAFE LOADS ON MULTIPLEX STEEL PLATES 

WITHOUT FILLING 



Metal 


Depth 


♦LOADS PER SQUARE FOOT IN POUNDS 




Gauge 


of 




DISTANCE 


BETWEEN SUPPORTS 




No. 


Plate 


3' 


4' 


5' 


6' 


V 


8' 


9' 


10' 


16 


A0 


3103 


1736 


1105 


762 


555 


421 


330 


264 


18 


4* 


2334 


1307 


831 


573 


411 


315 


246 


197 


20 


j/r 


1659 


928 


589 


406 


295 


223 


174 


138 


22 


A» 


1330 


743 


472 


324 


235 


177 


137 


110 


24 


A» 


1051 


588 


391 


277 


199 


165 


130 


102 


16 


SH" 


2753 


1543 


982 


678 


494 


375 


293 


234 


18 


3K' 


2067 


1157 


736 


507 


369 


280 


219 


175 


20 


3H' 


1463 


818 


520 


358 


260 


197 


154 


120 


22 


w 


1104 


617 


391 


269 


196 


147 


114 


91 


24 


SH" 


957 


*548 


336 


233 


171 


132 


103 


83 


16 


3' 


2106 


1181 


742 


520 


379 


288 


225 


180 


18 


3* 


1589 


910 


567 


391 


286 


216 


169 


136 


20 


3' 


1274 


714 


454 


313 


229 


174 


135 


109 


22 


3' 


906 


507 


322 


222 


161 


122 


95 


77 


24 


3' 


727 


402 


267 


188 


123 


101 


79 


64 


16 


2H' 


1657 


927 


590 


406 


396 


224 


175 


140 


18 


2H' 


1249 


700 


444 


306 


223 


169 


132 


106 


20 


2^' 


890 


497 


316 


218 


158 


120 


94 


74 


22 


2H' 


713 


398 


253 


174 


127 


95 


75 


59 


24 


2H' 


592 


316 


203 


147 


106 


79 


64 


51 


16 


2" 


970 


544 


345 


236 


171 


130 


100 


80 


18 


2" 


734 


410 


260 


179 


129 


97 


88 


60 




2" 


592 


330 


209 


145 


105 


79 


62 


49 




2" 


470 


264 


167 


115 


83 


62 


48 


38 




2" 


352 


197 


119 


87 


64 


48 


39 


31 


 T bove Safe Loads include weight of Plates. 
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BERLOY MULTIPLEX REINFORCING PLATES 



SAFE LOADS ON MULTIPLEX STEEL PLATES 
FILLED WITH CONCRETE ONE INCH ABOVE PLATE 



Metal 


Depth 


LOADS PER SQUARE FOOT IN POUNDS. 


DISTANCE 


Gauge 


of 






BETWEEN SUPPORTS 






No. 


Plate 


3' 


4' 


5' 


6' 


V 


8' 


9' 


IC/ 


16 


4* 


4230 


2370 


1510 


1040 


760 


575 


450 


360 


18 


4' 


3180 


1780 


1130 


780 


570 


430 


335 


270 


20 


4" 


2260 


1265 


800 


550 


400 


300 


235 


185 


22 


4" 


1810 


1010 


640 


435 


320 


240 


185 


145 


24 


4* 


1408 


792 


507 


352 


258 


198 


156 


127 


16 


SH" 


3755 


2100 


1340 


915 


672 


510 


400 


320 


18 


3H' 


2815 


1575 


1000 


790 


510 


380 


295 


235 


20 


3H' 


1990 


1115 


705 


485 


350 


265 


205 


165 


22 


SH" 


1500 


840 


530 


360 


265 


201 


150 


120 


24 


3W 


1280 


720 


461 


320 


235 


180 


142 


115 


16 


3' 


2820 


1610 


1025 


705 


515 


390 


305 


240 


18 


3' 


2165 


1210 


760 


530 


385 


290 


235 


180 


20 


3* 


1730 


970 


615 


420 


305 


230 


180 


145 


22 


3' 


1230 


685 


435 


295 


215 


160 


125 


100 


24 


Z" 


978 


550 


352 


244 


169 


137 


109 


88 


16 


2%" 


2260 


1265 


905 


555 


405 


305 


240 


190 


18 


lYi" 


1700 


950 


605 


415 


305 


230 


180 


140 


20 


2H' 


1210 


675 


430 


295 


215 


160 


125 


100 


22 


2H' 


970 


540 


340 


235 


175 


130 


100 


80 


24 


2^" 


770 


433 


277 


192 


143 


108 


86 


69 


16 


2" 


1330 


745 


475 


325 


235 


180 


140 


110 


18 


2" 


1005 


560 


355 


245 


180 


135 


120 


85 


20 


2" 


810 


450 


285 


200 


145 


110 


85 


65 


22 


2" 


640 


350 


230 


155 


115 


85 


65 


50 


24 


2" 


454 


255 


163 


117 


87 


65 


25 


41 



Note. (1). Concrete Filling consists of 1 part Portland cement, 3 parts clean»J 
sharp, angular sand, mixed with 5 parts of crushed furnace slag. 

(2). Load is total Safe Load less weight of Concrete Filling and weight of olate 
itself. 



(3). Estimated weight of concrete per cubic foot, 90 pounds. 

(4). These tables represent safe loads with factor of safety of four and sl*w 
strength of new work. For absolute permanence and as additional ^ctor of sa'' 
recommended that rods be added according to specific requirements. 

Tables prepared from Actual Tests under the direction of Hallstead & Mcr 
Civil Engineers. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 



The information included 
under this heading is for 
reference only as it does 
not refer to products sold 
by this Company. 
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GENERAL INFORMATION 



^ 



Including: 
Safe load carrying capacities of structural steel beams. 
Safe load carrying capacities of structural steel channels. 
Strength of beams and channels with plates added. 
Safe load carrying capacities of structural steel columns. 
Standard bearing plate details. 
Allowable bearing on foundations. 
Weights of partitions per square foot. 
Rivet tables. 

Sizes and weights of small rivets. 
Weight and area of steel wire. 
U. S. and Birmingham or Stubs gauges. 
Sizes, weights, etc., nails and brads. 
Sizes and weights of stove bolts. 
Sizes and weights of machine bolts. 
Sizes and weights of washers. 
Sheet steel differentials and extras. 
Lengths of curved sheets. 
Melting points of metals. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 



STANDARD ROLLED I BEAMS 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIBUTED 

Safe loads below are figured for fibre stress of 16,000 lbs. per square 
inch and include weight of beam. 



Clear 


4" 


4" 


5" 


5*^ 


6' 


6" 


Clear 
Span 

in 
Feet 


opan " 

m 
Feet 


7.7 
lbs. 


8.5 
lbs. 


10 
lbs. 


12.25 
lbs. 


12.5 
lbs. 


14.75 
lbs. 


4 
5 
6 
7 
8 


8000 
6400 
5300 
4500 
4000 


8500 
6800 
5600 
4800 
4200 


12900 

10300 

8600 

7400 

6400 


14500 

11600 

9700 

8300 

7300 


19400 
15500 
12900 
11100 
9700 


21300 
17100 
14200 
12200 
10700 


4 
5 
6 

7 
8 


9 
10 


3500 
3200 


3800 
3400 


5700 
5200 


6500 
5800 


8600 
7700 


9500 
8500 


9 
10 


11 
12 






4700 
4300 


5300 
4800 


7000 
6500 


7800 
7100 


11 
12 


13 
14 










6000 
5500 


6600 
6100 


13 
14 



For safe loads below the heavy lines, the deflections will be greater 
than the allowable limit for plastered ceilings or 1/360 span. 

irtesy Carnegie Steel Co. Pocket Companion 22nd Edition. 
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GENERAL INFORMATION 



STANDARD ROLLED I BEAMS 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIBUTED 

Safe loads below are figured for fibre stress of 16,000 lbs. per square 
inch and include weight of beam. 



Clear 


r 


1" 


S' 


S' 


9" 


9' 


Clear 


Span 




' 










_ ^T^OTl 














" opali 


in 


15.3 


17.5 


18.4 


20.5 


21.8 


25 


in 


Feet 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


Feet 


4 


27600 


29900 


37900 


40400 


50300 


54500 


4 • 


5 


22100 


23900 


30300 


32300 


40300 


43600 


5 


6 


18400 


19900 


25300 


26900 


33600 


36300 


6 


7 


15800 


17100 


21700 


23100 


28800 


31100 


7 


8 


13800 


14900 


19000 


20200 


25200 


27200 


8 


9 


12300 


13300 


16900 


18000 


22400 


24200 


9 


10 


11000 


11900 


15200 


16200 


20100 


21800 


10 


11 


10000 


10900 


13800 


14700 


1830<3 


19800 


11 


12 


9200 


10000 


12600 


13500 


16800 


18200 


12 


13 


8500 


9200 


11700 


12400 


15500 


16800 


13 


14 


7900 


8500 


10800 


11500 


14400 


15600 


14 


15 


7400 


8000 


10100 


10800 


13400 


14500 


15 


16 


6900 


7500 


9500 


10100 


12600 


13600 


16 


17 






8900 


9500 


11800 


12800 


17 


18 






8400 


9000 


11200 


12100 


18 


19 










10600 


11500 


' 19 


20 










10100 


10900 


20 


21 














21 


22 














22 


23 














23 


24 














24 


25 












/ 


25 



For safe loads below the heavy lines, the deflections will be i 
than the allowable limit for plastered ceilings or 1/360 span. 

Courtesy Carnegie Steel Co. Pocket Companion 22nd Edition. 



er 



194 



i«3r:v 



^mC 



BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 



STANDARD ROLLED I BEAMS 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIBUTED 

Safe loads below are figured for fibre stress of 16,000 lbs. per square 
inch and include weight of beam. 



Clear 


It)' 


10' 


12' 


12' 


15' 


15' 


Clear 


Span 














Span 














in 


25.4 


30 


31.8 


35 


42.9 


45 


in 


Feet 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


Feet 


i 


52100 


57200 


76700 


81200 






5 


6 


43400 


47700 


63900 


67600 


104700 


108100 


6 


7 


37200 


40900 


54800 


58000 


89800 


92600 


7 


8 


32600 


35800 


48000 


50700 


78500 


81000 


8 


9 


28900 


31800 


42600 


45100 


69800 


72000 


9 


10 


26000 


28600 


38400 


40600 


62800 


64800 


10 


11 


23700 


26000 


34900 


36900 


57100 


58900 


11 


12 


21700 


23900 


32000 


33800 


52400 


54000 


12 


13 


20000 


22000 


29500 


31200 


48300 


49900 


13 


14 


18600 


20400 


27400 


29000 


44900 


46300 


14 


15 


17400 


19100 


25600 


27100 


41900 


. 43200 


15 


16 


16300 


17900 


24000 


25400 


39300 


40500 


16 


17 


15300 


16800 


22600 


23900 


37000 


38100 


17 


18 


14500 


15900 


21300 


22500 


34900 


36000 


18 


19 


13700 


15100 


20200 


21400 


33100 


34100 


19 


20 


13000 


14300 


19200 


20300 


31400 


32400 


20 


21 


12400 


13600 


' 18300 


19300 


29900 


30900 


21 


22 


11800 


13000 


17400 


18400 


28600 


29500 


22 


23 






16700 


17600 


27300 


28200 


23 


24 






16000 


16900 


26200 


27000 


24 


25 






15300 


16200 


25100 


25900 


25 


26 






14800 


15600 


24200 


24900 


. 26 


27 










23300 


24000 


27 


28 










22400 


23200 


28 












21700 
20900 

20300 


22400 
21600 

20900 


29 
30 

31 












19600 


20300 


32 



: t 



•'or safe loads below the heavy line, the deflections will be greater 
the allowable limit for plastered ceilings or 1/360 span, 
•irtesy Carnegie Steel Co. Pocket Companion 22nd Edition. 



195 



THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 
STANDARD ROLLED I BEAMS 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIBUTED 

Safe loads below are figured for a fibre stress of 16,000 lbs. per square 
inch and include weight of beam. 



Clear 


18' 


18' 


20' 


20' 


24' 


24' 


Clear 


Span 














Span 














in 


54.7 


60 


65.4 


70 


79.9 


85 


in 


Feet 


lbs. 


lbs. 


lbs. 


lbs. 


ibs. 


lbs. 


Feet 


21 


44900 


47500 


59400 


62000 


88300 


91800 


21 


22 


42900 


45300 


56700 


59100 


84300 


87600 


22 


23 


41000 


43400 


54200 


56600 


80700 


83800 


23 


24 


39300 


41600 


52000 


54200 


77300. 


80300 


24 


25 


37700 


39900 


49900 


52000 


74200 


77100 


25 


26 


36300 


38400 


48000 


50000 


71400 


74100 


26 


27 


34900 


37000 


46200 


48200 


68700 


71400 


27 


28 


33700 


35600 


44600 


46500 


66300 


68800 


28 


29 


32500 


34400 


43000 


44900 


64000 


66400 


29 


30 


31400 


33300 


41600 


43400 


61800 


64200 


30 


31 


30400 


32200 


40200 


42000 


59800 


62200 


31 


32 


29500 


31200 


39000 


40700 


58000 


60200 


32 


33 


28600 


30200 


37800 


39400 


56200 


58400 


33 


34 


27700 


29300 


36700 


38300 


54600 


56700 


34 


35 


26900 


28500 


35600 


37200 


53000 


55100 


35 


36 


26200 


27700 


34700 


36100 


51500 


53500 


36 


37 


25500 


27000 


33700 


35200 


50100 


52100 


37 


38 


24800 


26300 


32800 


34200 


48800 


50700 


38 


39 






32000 


33400 


47600 


49400 


39 


40 






31200 


32500 


46400 


48200 


40 


41 






30400 


31700 


45300 


47000 


41 


42 






29700 


31000 


44200 


45900 


42 


43 










43100 


44800 


43 


44 










42200 


43800 


44 


45 










41200 


42800 


45 


46 




• 






40300 


41900 


46 


47 










39500 


41000 




48 










38700 


40100 




49 










37900 


39300 




50 










37100 


38500 





For safe loads below the heavy line, the deflections will be f 
than the allowable limit for plastered ceilings or 1/360 span. 

Courtesy Carnegie Steel Co. Pocket Companion 22nd Edition. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
BETHLEHEM I BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LBS. 

Beams being secured against yielding sideways. 



Span 


30" I 
B30 


28' I 
B2g 


26' I 
B26 


Span 

in 
Feet 


24* 


I 


in 


B24a 
84 lbs. 


B24 


Feet 


120 lbs. 


105 lbs. 


90 lbs. 


73 lbs. 


18 


103.50 


84.95 


67.86 


12 


88.22 


77.45 


19 


98.05 


80.48 


64.29 


13 


81.43 


71.49 


20 


93.15 


76.46 


61.07' 


14 


75.62 


66.38 


21 


88.71 


72.82 


58.16 


15 


70.58 


61.96 


22 


84.68 


69.51 


55.52 


16 


66.16 


58.08 . 


23 


81.00 


66.49 


53.11 


17 


62.27 


54.67 


24- 


77.62 


63.72 


50.89 


18 


58.81 


51.63 


25 


74.52 


61.17 


48.86 


19 


55.72 


48.91 


26 


71,65 


58.81 


46.98 


20 


52.93 


46.47 


27 


69.00 


56.64 


45.24 


21 


50.41 


44.26 


28 


66.54 


54.61 


43.62 


22 


48.12 


42.24 


29 


64.24 


52.73 


42.12 


23 


46.03 


40.41 


30 


62.10 


50.97 


40.71 


24 


44.11 


•38.72 


31 


60.10 


49.33 


39.40 


25 


42.35 


37.17 


32 


58.22 


47.79 


38.17 


26 


40.72 


35.74 


S3 


56.45 


46.34 


37.01 


27 


39.21 


34.42 


34 


54.79 


44.98 


35.92 


28 


37.81 


33.19 


35 


53.23 


43.69 


34.90 


29 


36.50 


32.05 


36 


51.75 


42.48 


33.93 


30 


35.29 


30.98 


37 


50.35 


41.33 


33.01 


31 


34.15 


29.98 


38 


49.03 


40.24 


32.14 


32 


33.08 


29.04 


39 


47.77 


39.21 


31.32 


33 


32.08 


28.16 


40 


46.57 


38.23 


30.54 


34 


31.14 


27.33 


41 


45.44 


37.30 


29.79 


35 


30.25 


26.55 


42 


44.36 


36.41 


29.08 


36 


29.41 


25.82 


43 


43.33 


35.56 


28.41 


37 


28.61 


25.12 


44 


42.34 


34.75 


27.76 


38 


27.86 


24.46 


45 


41.40 


> 33.98 


27 . 14 


39 


27.14 


23.83 


5 


40.50 


33.24 


26.55 


40 


26.47 


23.23 


 
1 


39.64 
38.81 


32 .54 
31.86 


25.99 
25.45 









afe loads given include weight of beam. Maximum fibre stress, 

1 }0 lbs. per square inch. 

)ads given above the heavy lines are greater than safe loads for 

m rippling. 

tesy Bethlehem Steel Company Catalqgue. 1911 Edition. 



197 



THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 
BETHLEHEM I BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LB3» 

Beams being secured against yielding sideways. 



Span 

in 
Feet 



20*^ I 



B20a 



82 lbs. 72 lbs. 



1B20 



69 lbs. 

56.40 

52 . 06 
48.34 
45.12 

42.30 
39.81 
37.60 
35.62 
33.84 

32.23 
30.76 
29.42 
28.20 
27.07 

26.03 
25.07 
24.17 
23.34 
22.56 

21.83 
21.15 
20.51 
19.90 
19.34 

18.80 

18.29 
17.81 
17.35 
16.92 



64 lbs. 59 lbs. 



18' I 



B18 



59 lbs, 54 lbs. 48.5 lbs. 



12 

13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 

37 
38 
39 
40 



69.33 65.18 



54.32 52.10 43.62 41.58 39.42 > 



63.99 
59.42 
55.46 

51.99 
48.94 
46.22 
43.78 
41.60 

39.61 
37.81 
36.17 
34.66 
33.28 

32.00 
30.81 
29.71 
28.69 
27.73 

26.84 
26.00 
25.21 
24.47 
23.77 

23.11 

22.48 
21.89 
21.33 
20.80 



60.17 
55.87 
52.14 

48.88 
46.01 
43.45 
41:17 
39.11 

37.25 
35.55 
34.01 
32.59 
31.29 

30.08 
28.97 
27.93 

26.97 
26.07 

25.23 
24.44 
23.70 
23.00 
22.35 

21.73 

21.14 
20.58 
20.06 
19.55 



50.14 
46.56 
43.45 

40.74 
38.34 
36.21 
34.31 
32.59 

31.04 
29.63 
28.34 
27.16 
26.07 

25.07 
24.14 
23.28 
22.48 
21.73 

21.03 
20.37 
19.75 
19.17 
18.62 

1^.11 

17.62 
17.15 
16.71 
16.30 



48.09 
44.65 
41.68 

39.07 
36.77 
34.73 
32.90 
31.26 

29.77 
28.42 
27.18 
26.05 
25.01 

24.04 
23.15 
22.33 
21.56 
20.84 

20.17 
19.54 
18.94 
18.39 
17.86 

17.37 

16.90 
16.45 
16.03 
15.63 



40.26 
37.39 
34.90 

32.71 
30.79 
29.08 
27.55 
26.17 

24.93 
23.79 
22.76 
21.81 
20.94 

20.13 
19.39 
18.69 
18.05 
17.45 

16.88 
16.36 
15.86 
15.40 
14.96 

14.54 

T4ri5 
13.77 
13.42 
13.09 



38.38 
35.64 
33.26 

31.18 
29.35 
27.72 
26.26 
24.95 

23.76 
22,68 
21.70 
20.79 
19.96 

19.19 
18.48 
17.82 
17.21 
16.63 

16.10 
15.59 
15. 12 
14.68 
14.26 

13.86 

i3"49 
13.13 
12.79 
12.47 



36.39 
33.79 
31.54 

29.56 
27.83 
26.28 
24.90 
23.65 

22.53 
21.50 
20.57 
19.71 
18.92 

18.19 
17.52 
16.89 
16.31 
15.77 

15.26 
14.78 
14.33 
13.91 
13.52 

13.14 

12 "78 
12.45 
12.13 

11 



Safe loads given include weight of beam. Maximum fibre s* 
16,000 lbs. per square inch. 

Loads given above the heavy lines are greater than safe loadi 
web crippling. 

Safe loads given below the dotted lines produce deflections ex< 
ing 1/360 of the span. 

Courtesy Bethlehem Steel Company Catalogue, 1911 Edition. 
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BERLOY fiUlLDING MATERIALS 



GENERAL INFORMATION 
BETHLEHEM I BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LBS. 

Beam being secured against yielding sideways. 









15' I 




•'■*  • -p- 


span 
Feet 


• 


12' I 


' 


Span 

« 


iB15h 
. 71 


B15a 
54 




B15 


*► 


B12a 
36 lbs. 


B12 


'lU 

Feel 


46 


41 


38 


32 


28.5 




lbs. 


lbs. 


lbs. 


lbs. 


- lbs. 




lbs. 


lbs. 


12 


47.18 


36.15 


28.73 


27.06 


26.23 


9 


26.59 


22.57 


21.36 


13 


43.55 


33.37 


26.52 


24.98 


24. 2f 


10 


23.93 


20.31 


19. 22 


14 


40.44 


30.99 


24.62 


23.19 


22.48 


11 


21.76 


18.46 


17.47 


15 


37.75 


28.92 


22.98 


21.65 


20.98 


12 


19.94 


16.92 


16.02 


16 


35.39 


27.11 


21.55 


20.30 


19 . 67 


13 


18.41 


15.62 


14.79 


17 


33.30 


25.52 


20.28 


19.10 


18.51 


14 


17.09 


14.51 


13.73 


IS 


31.45 


24.10 


19.15 


18.04 


17.49 


15 


15.95 


13.54 


12.81 


19 


29.80 


22.83 


18.14 


17.09 


16.56 


16 


14.96 


1?.69 


12.01 


20 


28.31 


21.69 


17.24 


16.24 


15.74 


17 


14.08 


11.95 


11.31 


21 


26.96 


20.66 


16.42 


15.46 


14.99 


18 


13.30 


11.28 


10.68 


22 


25.74 


19.72 


15.67 


14.76 


14.31 


19 


12.60 


10.69 


10.12 


23 


24.62 


18.86 


14.99 


14.12 


13.68 


20 


11.97 


10.15 


9.61 


24 


23.59 


18.07 


14.36 


13.53 


13.11 


21 


11.40 


9.67 


9.15 


25 


22.65 


17.35 


13.79 


12.99 


12.59 


22 


10.88 


9.23 


8.74 


26 


21.78 


16.68 


13.26 


12.49 


12.11 


23 


10.41 


8.83 


8.36 


27 


20.97 


16.07 


12.77 


12.03 


11.66 


24 


9.97 


8.46 


8.01 


28 


20.22 


15.49 


12.31 


11.60 


11.24 


25 


'"9757 


"s'li 


"7"69 


29 


19.52 


i4.96 


11.89 


11.20 


10.85 


26 


9.20 


7.81 


7.39 


30 


18.87 


44.46 


1^49 


10.82 


10.49 


27 


8.86 


f7.52 


7.12 


31 


"i8.'26 


13.99 


ii'Ti 


10.47 


10. IS 


28 


8.55 


7.25 


6.86 


32 


17.69 


13.56 


10.77 


10.15 


9.84 


29 


8.25 


7.00 


6.63 


33 


17.16 


13.15 


10.45 


9.84 


9.54 


30 


7.98 


6.77 


6.41 


34 


16.65 


12.76 


10.14 


9.55 


9.26 


31 


7.72 


6.55 


6.20 


35 


16.18 


12.39 


9.85 


9.28 


8.99 


32 


7.48 


6.35 


6.01 


36 


15 . 73 


12.05 


9.58 


9.02 


8.74 


33 


7.25 


6.15 


5.82 


17 


15.30 


11.72 


9.32 


8.7? 


. 8.51 


34 


7.04 


5.97 


5.65 




14.90 


11.42 


9.07 


8.55 


8.28 


35 


6.84 


5.80 


5.49 




14.52 


11.12 


8.84 


8.33 


8.07 






" 


'•" 




14.15 


10.84 


8.62 


8.12 


7.87 




• 







)afe loads given include weight of beam. Maximum fibre stress, 
rOO lbs. per square inch. 

afe loads given below the dotted lines produce deflections exceed- 

^360 of the span, 
•rtesy Bethlehem Steel Company Catalogue, 1911 Edition. 
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THE BERGER MANUFACTURING COMPANY 

GENERAL INFORMATION 
BETHLEHEM I BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LBS. 

Beams being secured against yielding sideways. 



Span 


10' I 
BIO 


Span 

in 

Feet 


9' 


' I 1 


8 


" I 


in 




B9 




B8 


Feet 28 . 5 lbs. 


23 . 5 lbs. 


Z4 lbs. 


20 lbs. 1 


19.5 lbs. 


17.5 lbs. 


9 


15.95 


14.57 


6 


21.83 


20.13 


16.16 


15.30 


10 


14.35 


13.11 


6 


18.19 


16.81 


13.46 


12.75 


11 


13.05 


11.92 


7 


15.60 


14,41 


11.54 


10.93 


12 


11.96 


10.92 


8 


13.65 


12.61 


10.10 


9.57 


13 


11.04 


10.08 


9 


12.13 


11.21 


8.98 


8.50 


14 


10.25 


9.36 


10 


10.92 


10.09 


8.08 


7.65 


15 


9.57 


8.74 


11 


9.92 


9.17 


7.34 


6.96 


16 


8.97 


8.19 


12 


9.10 


8.41 


6.73 


6.38 


17 


8.44 


7.71 


13 


8.40 


7.76 


6.21 


5.89 


18 


7.97 


7.28 


14 


7.80 


7.21 


5.77 


5.47 


19 


7.55 


6.90 


15 


7.28 


6.73 


5.39 


5.10 


20 


7.18 


6.55 


16 


6.82 


6.31 


5.05 


4.78 


21 


6.84 


6.24 


17 


6.42 


5.93 


4.75 


4.50 


22 


6.52 


5.96 


18 


6.07 


5.61 


4.49 


4.25 


23 


6.24 


5.70 


19 


5.75 


5.31 


4.25 


4.03 


24 


5.98 


5.46 


20 


5.46 


5.04 


4.04 


3.83 


25 


5.74 


5.24 


21 


5.20 


4.80 


3.85 


3.64 


26 


5.52 


5.04 


22 


4.96 


4.59 


3.67 


3.48 


27 


5.32 


4.86 


23 


4.75 


4.39 


3.51 


3.33 


28 


5.13 


4.68 


24 


4.55 


4.20 


3.37 


3.19 


29 


4.95 


4.52 


25 


4.37 


4.04 


3.23 


.?.06 


30 


4.78 


4.37 


26 

27 
28 
29 
30 


4.20 

4.04 
3.90 
3.76 
3.64 


3.88 

3.74 
3.60 
3.48 
3.36 







Safe loads given include weight of beam. Maximum fibre st 
16,000 lbs. per square inch. 

Safe loads given below the dotted lines produce deflections exc 
ing 1/360 of the span. 

Courtesy Bethlehem Steel Company Catalogue, 1911 Edition. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
BETHLEHEM GIRDER BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LBS. 

Beams being secured against yielding sideways. 



Span 


30' G 


28" G 


26' G 


in 


G30 a G30 


G28 a G28 


G26 a G26 


Feet 


200 lbs. 180 lbs. 


180 lbs. 165 lbs. 


160 lbs. 150 lbs. 



18 


180.75 


161.87 


153.75 


138.89 


128.11 


117.47 


19 


171.24 


153.35 


145 . 66 


131.58 


121.37 


111.29 


20 


162.68 


145 . 68 


138.38 


125.00 


115.30 


105 . 72 


21 


154.93 


138 . 74 


131.79 


119.05 


109.81 


100.69 


22 


147.89 


132.44 


125.80 


113.64 


104.82 


96.11 


23 


141.46 


126.68 


120.33 


108.70 


100.26 


91.93 


24 


135.56 


121.40 


115.31 


104.17 


96.08 


88.10 


25 


130.14 


116.55 


110.70 


100.00 


92.24 


84.58 


26 


125.14 


112.06 


106.44 


96.16 


88.69 


81.32 


27 


120.50 


107.91 


102.50 


92.60 


85.41 


78.31 


28 


116.20 


104.06 


98.84 


89.29 


82.36 


75.52 


29 


112.19 


100.47 


95.43 


86.21 


79.52 


72.91 


30 


108.45 


97.12 


92.25 


83.34 


76.87 


70.48 


31 


104.95 


93.99 


89.27 


80.65 


74.39 


68.21 


32 


101.67 


91.05 


86.48 


78.13 


72.06 


66.08 


33 


98.59 


88.29 


83.86 


75,76 


69.88 


64.07 


34 


95.69 


85.70 


81.40 


73.53 


67.82 


62.19 


35 


92.96 


83.25 


79.07 


71.43 


65.88 


60.41 


36 


90.38 


80.93 


76.88 


69.45 


64.05 


58.73 


37 


87.93 


78.75 


74.80 


67.57 


62.32 


57.15 


39 


85.62 


76.67 


72.83 


65.79 


60.68 


55.64 


39 


83.42 


74.71 


70.96 


64 10 


59.13 


54.22 


40 


81.34 


72.84 


69.19 


62.50 


57.65 


52.86 


41 


79.35 


71.06 


67.50 


60.98 


56.24 


51.57 


42 


77.47 


69.37 


65.89 


59.53 


54.90 


50.34 


43 


75.66 


67.76 


64.36 


58.14 


53.63 


49.17 




73.94 


66.22 


62.90 


56.82 


52.41 


48.06 


1 




72.30 


64.75 


61.50 


55.56 


51.24 


46.99 


6 


70.73 


63.34 


60.16 


54.35 


50.13 


45.97 


7 


69.22 


61.99 


58.88 


53.19 


49.06 


44.99 


«? 


67.78 


60.70 


57.66 


52.09 


48.04 


44.05 



ife loads given include weight of beam, 
aximum fibre stress, 16,000 lbs. per square inch. 
jeey Bethlehem Steel Company Catalogue, 1911 Edition. 
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THE BERGER 'MANUFACTURING COMPANY 



GENERAL INFORMATION 
BETHLEHEM GIRDER BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LBS. 

Beams being secured against yielding sideways. 



Span 


2V G . 


20' G 


18' G 


in 


G24a G24 


G20 a G20 


GIB 


Feet 


140 lbs. 120 lbs. 


140 lbs. 112 lbs. 


92 lbs. 



12 


155.61 


133.60 


130.43 


104.09 


78.59 


13 


143.64 


123.33 


120.40 


96.09 


72.54 


14 


133.38 


114.52 


111.80 


89.23 


67.36 


15 


124.48 


106.88 


104.34 


83.28 


62.87 


16 


116.71 


100 . 20 


97.82 


78.07 


58.94 


17 


109.84 


94.31 


92.07 


73.48 


55.47 


18 


103.74 


89.07 


86.95 


69.40 


52.39 


19 


98.28 


84.38 


82.38 


65.74 


49.63 


20 


93.37 


80.16 


78.26 


62.46 


47.15 


21 


88.92 


76.35 


74.53 


59.48 


44.91 


22 


84.88 


72.88 


71.14 


56.78 


42.87 


23 


81 . 19 


69.71 


68.05 


54.31 


41.00 


24 


77.80 


66.80 


65.22 


52.05 


39.29 


25 


74.69 


64.15 


62.61 


49.97 


37.72 


26 


71.82 


61.66 


60.20 


48.04 


36.27 


27 


69.16 


59.38 


57.97 


46.26 


34.93 


28 


66.69 


57.26 


55.90 


44.61 


33.68 


29 


64.39 


55.29 


53.97 


43.07 


32.52 


30 


62.24 


53.44 


' 52.17 


41.64 


31.43 


31 


60.24 


51.72 


50.49 


40.30 


30.42 


32 


58.35 


50.10 


48.91 


39.04 


29.47 


33 


56.58 


48.58 


47.43 


37.85 


28.58 


34 


54.92 


47.15 


46.04 


36.74 


27.74 


35 


53.35 


45.81 


44.72 


35.69 


26.94 


36 


51.87 


44.54 


43.48 


34.70 


26.20 


37 


50.47 


43.33 


42.30 


33.76 


25.49 


38 


49.14 


42.19 


41.19 


32.87 


24.82 


39 


47.88 


41.11 


40.13 


32.03 


24.18 


40 


46.68 


40.08 


39.13 


31.23 


23.58 



Safe loads given include weight of beam. Maximum fibre sti 
16,000 lbs. per square inch. 

Loads given above the heavy lines are greater than safe loads 
web crippling. 

Safe loads given below the dotted line produce deflections exc* 
ing 1/360 of the span. 

Couitesy Bethlehem Steel Company Catalogue, 1911 Edition. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
BETHLEHEM GIRDER BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LBS. 

Beams being secured against yielding sideways. 



Span 




15' G 




12*^ 


G 


in 


G15b 


G15a 


G15, 


012 a 


G12 


Feet 


140 lbs. 


104 lbs. 


73 lbs. 


70 lbs. 


55 lbs. 


10 


113.26 


86.76 


62.83 


47.89 


38.40 


11 


102.96 


78.88 


57.12 


43.54 


34.91 


12 


94.38 


72.30 


52.36 


39.91 


32.00 


13 


87.12 


66.74 


48.33 


36.84 


29.54 


14 


80.90 


61.97 


44.88 


34.21 


27.43 


15 


75.51 


57.84 


41.89 


31.93 


25.60 


16 


70.79 


54.23 


39.27 


29.93 


24.00 > 


17 


66.62 


51.04 


36.96 


28.17 


22.59 


18 


62.92 


48.20 


34.91 


26.61 . 


21.33 


19 


59.61 


45.67 * 


33.07 


' 25.21 


20.21 


20 


56.63 


43.38 


31.42 


23.95 


19.20 


21 


53.93 


41.32 


29.92 


22.81 


18.28 


22 


51.48 


39.44 


28.56 


21.77 


17.45 


23 


49.24 


37.72 


27.32 


20.82 


16.69 


24 


47.19 


36.15 


26.18 


19.95 


16.00 


25 


45.30 


34.71 


25.13 


i9;i6 


15.36 


26 


43.56 


33.37 


24.17 


18.42 


14.77 


27 


41.95 


32.13 


23.27 


17.74 


14.22 


28 


40.45 


30.99 


22.44 


17.10 


13.71 


29 


39.05 


29.92 


21.67 


16.51 


13,24 


30 


37.75 


28.92 


20.94 


15.96 


12,80 


31 


36.54 


27799 


20.27 


15.45 


12.39 


32 


35.39 


27.11 


19.63 


14.97 


12.00 


33 


34.32 


26.29 


19.04 


14.51 


11.64 


34 


33.31 


25.52 


18.48 


14.09 


11.29 


35 


32.36 


24.79 


17.95 


13.68 


10.97 



Safe loads given include weight of beam. Maximum fibre stress, 
000 lbs. per square inch. 

Load given above the heavy line is greater than a safe load for 
b crippling. 

Safe loads given below the dotted lines produce deflections exceed- 
1/360 of the span. 

Courtesy Bethlehem Steel Company Catalogue, 1911 Edition. 
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THE BERGER MANUFACTURING COMPANY 

GENERAL INFORMATION 
BETHLEHEM GIRDER BEAMS 

SAFE LOADS UNIFORMLY DISTRIBUTED 
IN TONS OF 2000 LBS. 

Beams being secured against yielding sideways. 



Span 


10' G 


Span 

in 
Feet 


9' G 


8' G 


in 


GIO 


G9 


G8 


Feet 


44 lbs. 


38 lbs. 


32.5 lbs. 


10 


26.05 


5 


40.50 


30.51 


11 


23.68 


6 


33.75 


25.42 


12 


21.71 


7 


28.93 


21.79 


13 


20.04 


8 


25.31 


19.07 


14 


18.61 


9 


22.50 


16.95 


15 


17.37 


10 


20.25 


15.25 


16 


16.28 


11 


18.41 


13.87 


17 


15.32 


12 


16.88 


12.71 


18 


14.47 


13 


15.58 


11.73 


19 


13.71 


14 • 


14.47 


10.90 


20 


13.03 


15 


13.50 


10.17 


21 


12.40 


16 


12.66 


9.53 


22 


11.84 


17 


11.91 


■8:97 


23 


11.33 


18 


11.25 


8.47 


24 


10.85 


19 


i6.66 


8.03 


25 


10.42 


20 


10.13 


7.63 


26 


10.02 


21 


9.64 


7.26 


27 


9.65 


22 


9.21 


6.93 


28 


9.30 


23 


8.80 


6.63 


29 


8.98 


24 


8.44 


6.36 


30 


8.68 


25 


8.10 


6.10 


31 


8.40 


26 


7.79 




32 


8.14 


27 


7.50 




33 


7.89 


28 


7.23 




34 


7.66 


29 


6.98 




35 


7.44 


30 


6.75 





Safe loads given include weight of beam. Maximum fibre sti 
16,000 lbs. per square inch. 

Loads given above the heavy lines are greater than safe loads 
web crippling. 

Safe loads given below the dotted lines produce deflections exc 
ing 1/360 of the span. 

Courtesy Bethlehem Steel Company Catalogue, 1911 Edition. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
STANDARD ROLLED CHANNELS 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIBUTED 

Safe loads figured for fibre stress of 16,000 lbs. per square inch, and 
include weight of channel. 



Clear 


3' 


3' 


4" 


4' 


5' 


5" 


Clear 
Span 

in 
Feet 


Opclll - 

in 
Feet 


4.1 
lbs. 


5 
lbs. 


5.4 
lbs. 


6.25 
lbs. 


6.7 
lbs. 


9 
lbs. 


2 


5800 


6600 


10100 


11100 


15800 


18900 


2 


3 


3900 


4400 


6700 


7400 


10500 


12600 


3 


4 


2900 


3300 


5100 


5600 


7900 


9500 


4 


5 


2300 


2600 


4100 


4500 


6300 


7600 


5 


6 


1900 


2200 


3400 


3700 


5300 


6300 


6 


7 


1700 


1900 


'2900 


3200 


4500 


5400 


7 


8 


1500 


1600 


2500 


2800 


4000 


4700 


8 


9 






2200 


2500 


3500 


4200 


9 


10 






2000 


2200 


3200 


3800 


10 


11 










2900 


3400 


11 


- ■* 










2600 


3200 


12 



or safe loads below the heavy lines, the deflections will be greater 
L the allowable limit for plastered ceilings or 1/360 span. 

irtesy Carnegie Steel Company Pocket Companion, 22nd Edition. 



205 



BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
STANDARD ROLLED CHANNELS 

SAFE LOADS IN POUNDS UNIFORMLY DISTRIBUTED 

Safe loads are figured for fibre stress of 16,000 lbs. per square inch 
and include weight of channel. 



Clear 


9' 


9' 


10' 


10' 


12' 


==3=2= 

15' 


=SS=3=£ 

Clear 
Span 

in 
Feet 


Opali 

in 
Feet 


13.4 
lbs. 


15 
lbs. 


15.3 
lbs. 


20 
lbs. 


20.7 
lbs. 


33.9 
lbs. 


12 


9300 


10100 


11900 


14000 


19000 


37000 


12 


13 


8600 


9300 


11000 


12900 


17500 


34200 

• 


13 


14 


8000 


8600 


10200 


12000 


16300 


31800 


14 


15 


7500 


8000 


9500 


11200 


15200 


29600 


15 


16 


7000 


7500 


8900 


10500 


14200 


27800 


16 


. 17 


6600 


7100 


8400 


9900 


13400 


26100 


17 


18 


6200 


6700 


7900 


9300 


12700 


24700 


18 


19 


5900 


6300 


7500 


8800 


12000 


23400 


19 


20 


5600 


6000 


7100 


8400 


11400 


22300 


20 


21 




' 


6800 


8000 


10800 


21200 


21 


22 






6500 


7600 


10400 


20200 


22 


23 










9900 


19300 


23 


24 










9500 


18500 


24 


25 










9100 


17800 


25 


26 




1 






8800 


17100 


26 


27 


« 










16500 


27 


28 






• 






15900 


28 


29 












15300 


29 


) 












14800 


30 


I 












14300 


31 


I 












13900 


32 



"or safe loads below the heavy lines, the deflections will be 
y the allowable limit for plastered ceilings or 1/360 span, 
urtesy Carnegie Steel Company Pocket Companion, 22nd Edition. 

207 



greater 



THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 

SHEET A 

SIMPLE METHOD OF COMPUTING APPROXIMATE 
STRENGTH OF STEEL BEAMS WITH ADDITION OF TOP AND 

BOTTOM PLATES 



Table giving . Moment 
of Inertia '<I" of Two 
Plates in sections- 1' 
wide, about Axis 1-1. 
Based on Distance "d". 



-IT 

a 
It 
I* 

J. 

l! 

I» 



JL^ 



For total Moment of Iner- 
tia, deduct Rivet Holes 
from Width of Plates, and 
multiply this Net Width 
by the Tabular Value. 









d 


THICKNESS OF PLATE IN INCHES 


d 


inches 


H Vs y2 Vs H Vs I 


inches 



5 


3.4 


5.4 


7.6 


9.9 


12.5 


15.2 


18.2 


5 


6 


4.9 


7.6 


10.6 


13.8 


17.2 


20.7 


24.7 


6 


7 


6.6 


10.2 


14.1 


18.2 


22.6 


27.2 


32.2 


7 


8 


8.5 


13.2 


18.1 


23.3 


28.8 


34.6 


40.7 


8 


9 


10.7 


16.5 


22.6 


29.0 


35.7 


42.8 


50.2 


9 


10 


13.1 


20.2 


27.6 


35.3 


43.4 


51.9 


60.7 


10 


12 


18.8 


28.7 


39.1 


49.8 


61.0 


72.6 


84.7 


12 


15 


29.1 


44.3 


60.1 


76.3 


93.1 


110.4 


128.2 


15 


18 


41.6 


63.3 


85.6 


108.5 


131.9 


156.0 


180.7 


18 


20 


51.3 


77.9 


105.1 


133.0 


161.5 


190.8 


220.6 


20 


21 


56.4 


85.7 


115.6 


146.2 


177.5 


209.5 


242.2 


21 


24 


73.5 


111.4 


150.1 


189.5 


229.8 


270.8 


312.7 


24 


26 


86.1 


130.4 


175.6 


221.6 


268.4 


316.1 


364.7 


26 


27 


92.8 


140.4 


•189.1 


238.5 


288.8 


340.1 


392.2 


27 


28 


99.7 


151.0 


203.1 


256.1 


310.0 


364.9 


420.7 


28 


30 


114.4 


173.0 


232.7 


293.1 


354.7 


417.2 


480 .J 


30 



USE OF TABLE 

Required to develop a Section Modulus (i/c) of 60, by using a 12" 31.8 
Lb. I-Beam with Plates added to the Top and Bottom Flanges. 
Solution:— "I" of 12'-31.8 Lbs. I-Beam (Axis 1-1) (See table or  

lowing page) = ? ^ 

Assume two plates H^xll^', Deduct IH' for 2-Ji' Rivets. 

"I" of Net Plates = 6x28.7 (See above table) = ^ 2 

Total 3 5 
Distance from Axis 1-1 to outer fibre = 65^'. 

Therefore Sect. Mod. or i/c for Beam and Plates =388-*-6.3 75 «= > 
Since 60 is required, the assumed Plates answer. 
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BERLOY BUILDING MATE 



GENERAL INFORMATION 
SHEET B 
SJMPLE METHOD OF COMPUTING APPROXI- 
MATE STRENGTH OF STEEL BEAMS WITH ADDI - 
TION OF TOP AND BOTTOM PLATES 



I, Bethlehem I and Girder 



Sid. I-B«m 


Beth. I-Beam 


Beth. 


-Beam 




B«h. G-Bam 




Sk 


Wt. 


 


5i» 


Wl. 




Si« 


Wt. 




Size 


Wt. 


I 




12 

17 

!1 
25 
31 
M 
H 


2S 

7S 


13 

3B 

Ml 
T9S 

11« 
2087 


5 

8 
8 
2 
9 
9 

8 

8 
6 

3 

S 
2 


IS 

Is 


17 
20 
23 
28 
36 
4! 
S4 

71 

48 

52 

S9 
64 




S 







85 


2 


20 
24 


72 
73 


" 


1466 

20i>l 
2381 
4014 


5 



8 
10 

12 


32 
44 

70 


" 


244 
538 

1220 





THE BERGER MANUFACTURING COMPANY 

GENERAL INFORMATION 
BETHLE( 
SAFE LOADS, II 
USED AS COLUl 

I Depth! Wt. 
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THE BERCER MANUFACTURING COMFJ 

GENERAL INFORMATION 

BETHLEHEM GIRDER BEAMS 

SAFE LOADS, IN TONS OF ZOW LBS. 
USED AS COLUMNS. SQUARE ENDS 



UnwppDited L«Dgtb of ( 



r 



BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
BETHLEHEM GIRDER BEAMS 

SAFE LOADS, IN TONS OF 2000 LBS. 
USED AS COLUMNS. SQUARE ENDS 

Allowable stress per square inch: 13,000 lbs. for lengths under 55 radii. 
16,000—55 l/r for lengths over 55 radii. 



Unsupported Length of Columns in Feet 


Section 


14 
Ft. 


15 
Ft. 


16 
Ft. 


18 
Ft. 


20 
Ft. 


22 
Ft. 


24 
Ft. 


28 
Ft. 


32 
Ft. 


36 
Ft. 


Number 


381.6 


381.6 
332.3 

340.6 
301.1 

299.2 
270.4 

259.0 
217.0 

259.5 
202.3 

165.1 

258.0 
186.8 
127.4 

121.5 
93.7 

73.1 
61.7 
51.0 


375.2 
326.2 

335.1 
295.4 

294.1 
265.0 

254.3 
212.6 

254.8 
198.3 

161.7 

253.2 
183.0 
124.5 

118.6 
91.3 

71.0 
59.8 
49.3 


363.4 
313.9 

324.1 
283.8 

283.9 
254.1 

245.0 
203.8 

245.5 
190.3 

154.8 

243.5 
175.4 
118.5 

112.9 
86.6 

67.0 
56.1 
45.9 


351.5 
301.7 

313.1 
272.3 

273.8 
243.3 

235.6 
194.9 

236.1 
182.3 

147.9 

233.9 
167.8 
112.6 

107.1 
81.8 

62.9 
52.4 


339.7 
289.5 

302.2 
260.7 

263.6 
232.5 

226.2 
186.1 

226.8 
174.3 

140.9 

224.3 
160.1 
106.7 

101.4 
77.0 

58.8 


327.9 
277.2 

291.2 
249.2 

253.5 
221.7 

216.9 
177.3 

217.4 
166.2 

134.0 

214.7 
152.5 
100.7 

95.6 


304.3 
252.8 

269.3 
226.1 

233.2 
200.0 

198.1 
159.7 

198.8 
150.2 


280.7 


257.0 
203.9 

225.4 
179.9 

192.6 
156.8 

160.7 
124.4 

161.4 


G30a 


338.4 


228.3 


G30 


343.6 


247.3 


G28a 


306.9 


203.0 


G28 


304.2 


212.9 


G26a 


275.8 

263.7 
221.4 

264.1 
206.4 


178.4 

179.4 
142.1 

180.1 
134.2 

106.4 

176.2 
122.0 


G26 

G24a 
G24 

G20a 
G20 


168.6 


120.2 


G18 


262.8 


195.4 


G15b 


190.6 
130.4 


137.3 
88.9 

84.1 
62.7 


G15a 
G15 


124.4 






G12a 


96.1 


72.3 
54.7 

44.9 

35.7 






G12 


75.1 






GIO 


63.6 


48.6 
39.1 








G9 


I f 


42.5 








G8 













:>ads given to. the right of the zigzag line are for lengths greater than 125 radii 
•ntion. 

Ttesy Bethlehem Steel Company Catalogue, 1911 Edition. 
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THE BERGER MANUFACTURING COMPAN 

GENERAL INFORMATION 

BETHLEHEM ROLLED STEEL 14' H COLU 
SQUARE ENDS 
SAFE LOADS, IN TONS OF 2000 LBS. 



real per BQaare inch: 
13.000 IbB. foi leogUis under 55 radii. 
16.000— 5S 1/r for leniths ovfr 55 rad 
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BERLOY BUILDING MATERIALS 

GENERAL INFORMATION 

1 BETHLEHEM ROLLED STEEL 14' H COLUMNS 
JARE ENDS 
IN TONS OF 2000 LBS. 



igtb of Columns 



e sire for lenEtba greater than 12S T3 
ly Catalogue, 1911 Edition. 



THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 



BETHLEHEM ROLLED STEEL 

12' H COLUMNS 

SQUARE ENDS 

SAFE LOADS, IN TONS OF 2000 LBS. 



Sect. 


A. 

lbs. 
























U2£L 


D 


T 


B 


Sect. " " 


ofGy- 
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Ft. 


Ft. 


Ft. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 



BETHLEHEM ROLLED STEEL 
n*' H COLUMNS 

SQUARE ENDS 
SAFE LOADS, IN TONS OF 2000 LBS. 

Allowable stress per square inch: 
13.000 lbs. for lengths under 55 radii. 
16,000 — 55 1/r for lengths over 55 radii. 




Unsupported Length of Columns 



20 
Ft. 



109.9 
121.6 



133.2 
145.1 
156.9 
169.0 
181.0 
193.1 
204.7 
217.0 
229.6 

2< , 
2t ' 
21 



22 

Ft. 


24 
Ft. 


26 

Ft. 


28 
Ft. 


105.7 


101.5 


97.3 


93.1 


117.0 


112.4 


107.8 


103.1 


128.2 


123.2 


118.1 


113.1 


139.7 


134.2 


128.8 


123.4 


151.1 


145.2 


139.4 


133.5 


162.8 


156.5 


150.3 


144.0 


174.4 


167.7 


161.1 


154.4 


186.0 


178.9 


171.9 


164.8 


197.3 


189.9 


182.5 


175.0 


209.1 


201.3 


193.5 


185.6 


221.4 


213.2 


204.9 


196.7 


233.4 


224.8 


216.1 


207.5 


245.5 


236.4 


227.4 


218.4 


257.7 


248.3 


238.8 


229.4 


270.3 


260.5 


250.7 


240.9 



30 
Ft. 



88.9 
98.5 

108.1 
117.9 
127.7 
137.8 
147.8 



32 
Ft. 



84.7 
93.9 

103.0 
112.5 
121.9 
131.6 
141.1 



157.7 


150.7 


167.6 


160.2 


177.8 


170.0 


188.5 


180.3 


198.9 


190.3 


209.3 


200.3 


219.9 


210.5 


231.0 


221.2 



34 
Ft. 



80.5 
89.3 

98.0 
107.1 
116.0 
125.3 
134.4 
143.6 
152.8 
162.1 
172.1 

181.6 
191.3 
201.1 
211.4 



36 

Ft. 



76.3 
84.7 

93.0 
101.7 
110.2 
119.1 
127.8 
136.6 
145.3 
154.3 
163.9 

173.0 
182.3 
191.6 
201.6 



38 

Ft. 



104.3 
112.8 
121.1 
129.5 
137.9 
146.5 
155.6 

164.4 
173.2 
182.2 
191.8 



Weight of 

Sect. lbs. 

I)er ft. 



64.5 
71.5 

78.0 

84.5 

91.5 

98.5 

105.0 

112.0 

118.5 

125.5 

132.5 

139.5 
146.5 
153.5 
161.0 



M to the right of the heavy line are for lengths greater than 125 radii, 
'esy Bethlehem Steel Company Catalogue. 1911 Edition. 
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BERLOY BUILDING MATERIALS 

GENERAL INFORMATION 
BETHLEHEM ROLLED STEEL 10' H COLUMNS 



THE BERGER MANUFACTURING COMPA^ 



GENERAL INFORMATION 

BETHLEHEM ROLLED STEEL 8' H COLUMNS 
SQUARE ENDS 
SAFE LOADS, IN TONS OF 2000 LBS. . 



Allowablf stnta p« auuare inch: 
13.000 lb*, for IcngUu under SS radii. 
16,000—55 I/r for lengchB over 5S radU. 
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Courte3>' Bethleliem Steel Company Catalogue. 1911 Editii 



BERLOY BUILDING M ATERIALS 

GENERAL INFORMATION 

BETHLEHEM ROLLED STEEL 8' H COLUMNS 

SQUARE ENDS 
SAFE LOADS. IN TONS OF 2000 LBS. 



X 



Ft, Ft. Ft. Ft. Ft. Ft. Ft. Ft. 



a the rigliC of the heavy line are lot lengths grester than 125 radii. 
ty Bethlehem Steel Company Catalogue. 1911 Edition. 



THE BERGEK MANUFACTURING COMPANY 

GENERAL INFORMATION 

STANDARD BEAM COLUMNS 
SAFE LOADS IN THOUSANDS OF POUNDS 



Lengths 60 radii or under 13000 Lbs. Fibre s 
Lengths over 60 radii reduced, A. B. ' 
Waghts do not include details. 
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H BEAMS 


STANDARD LBEAS 


'l 




]U^ 


\L 






lbs 
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Courtesy Camegle Steel Company Pocket Companion. 22nd EditI 



BERLOY BUILDING MATERIALS 

GENERAL INFORMATION 
STANDARD BEARINGS AND BEARING PLATES 













Beams and 


Bearing 


Bearing Plates 


Weight 


Channels 


Dimensions 


Area 




Inches 


Inches 


Inches 


Sq. Inchea 


Pounds 






36 


3.83 






6x 6x?^ 


36 


3.83 








36 


3.83 








64 
64 
64 
144 
144 
180 
225 
270 
270 


3.83 

9. 

9. 

9, 
31. 
31. 
39. 
56. 
76.5 
76.5 



it exceed the following: 




odbook, Finl 



THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 



LOADS ON FOUNDATIONS 

The loads on foundations shall not exceed the following in tons 
per square foot: 

Ordinary clay and dry sand mixed with clay 2 

Dry sand and dry clay 3 

Hard clay and firm coarse sand 4 

Firm coarse sand and gravel 5 

Shale rock 8 

Hard rock - 20 

For all soils inferior to the above, such as loam, etc., never 
more than one ton per square foot. 

PRESSURES ON MASONRY 

The pressure of column bases, beams, etc., on masonry shall 
not exceed the following in pounds per square inch: 

Brick work with cement mortar 250 

Rubble masonry with cement mortar _ 350 

Portland cement concrete, 1-2-4 _ 500 

First class dimension sandstone or limestone 400 

First class granite - 500 

Courtesy Ketchums Structural Engineers Handbook, first edition. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 



WEIGHTS OF PARTITIONS 

IN POUNDS PER SQUARE FOOT 











Two 


, 


Thick- 


Un- 


One Side 


Sides 


• 


ness 


Plast. 


Plast. 


Plast. 


Terra Cotta — (Semi-porus) . . . 


3' 


15. 


21. 


27. 




4' 


16. 


22. 


28. 




5' 


18. 


24. 


30. 




6' 


24. 


30. 


36. 




8" 


30. 


36. 


42. 


Gypsum Block, solid 


2" 


9.25 


15.5 


21.5 


Gypsum Block, solid 


3' 


12.4 


18.5 


24.5 


Gypsum Block, hollow 


3' 


10. 


16. 


22. 


Gypsum Block, hollow 


V 


13. 


19. 


25. 


Gypsum Block, hollow 


5" 


15.6 


21.5 


27.5 


Gypsum Block, hollow 


6" 


16.6 


22.5 


28.5 


Gypsum Block, hollow 


^' 


22. 


28. 


34. 


Metal Lath with solid plaster. . 
Metal Studs and lath, hollow. . 


2' 






20. 


A'tod" 


2. 




22. 



WEIGHTS OF WALLS 



9' Brick 


84 lbs. 


4'' Brick and 4' Tile Backing 


60 


13' Brick 


121 lbs. 


4' Brick and 8' Tile Backing 


75 


IS'' Brick 


168 lbs. 


9' Brick and V Tile Backing 


102 


22 " Brick 


205 lbs. 


8" Tile 


33 


26 ^ ick 


243 lbs. 


12' Tile 


45 



1 6 lbs. per square foot for plastering. 
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THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 
RIVETS 

RIVETS FAIL IN ONE OF TWO WAYS 






wx .XXXXXXXXXVXXXXWX^ ' 



(fl) 73(f Rivet ^ hearing ^ (bi Vu Cripplir?^ of ^heef 

SHEAR AND BEARINGS 



.XX» XXXX^ X'* 



On/im?rif(ar tfof^t4mmetncal) 



t .XXX xxxxxxxxxxxxxx 



RWcfs in J^oohle Sheer. 



Rivets seldom run over % i^^ch in diameter, and are rarely 
used in over 1-inch plates. 

STEEL VALUES USED IN BUILDING CONSTRUCTION 

Shearing value of connecting plates equals % of work- 
ing tensile value of steel. 

Shearing value of rivets equals 5/6 of shearing value on 
plates. 

Bearing value, ordinary, equals 1^ times working com- 
pressive value of steel. 

Bearing value, web, equals 2 times working compres 
sive value of steel. 

Bearing value is the bearing surface multiplied by the 
allowable stress per square inch on that surface. The bear- 
ing surface is the diameter of the rivet multiplied by the 
thickness of the plate, thus : 





niiiiHiiinnniiiniimniiiiiiimi 



-*— 



Bearing surface equals V x y^' or y^ square ^ 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 

RIVETS 

Holes in sheets for cold rivets or bolts are punched 1/32 
inch larger than rivets to be used. 



Holes in structural steel for hot rivets, punched -^ inch 1 
larger than rivets. 

Areas to be deducted to obtain the net area of the plate, 
are based on the size of the hole. 

Rivet area in shear is the net area before the rivet is 
driven. 

In ordinary bearing, the shearing value equals the area 
times the shearing value. 

In web bearing, the shearing value equals twice the area 
times the shearing value. 

SPACING OF RIVETS IN BUILDING CONSTRUCTION 

Rivets are not to be spaced closer center to center than 
3 times diameter of rivet, nor, 

Farther in compression than 16 times thickness of the 
thinnest outside plate, and, 

In no case farther than 6 inches. 

Center of rivet from side of plate equals 14 thickness of 
plate plus % diameter of rivet plus % inch. 

Center of rivet from end of plate equals thickness of plate 
plus 1/^ diameter of rivet plus ^ inch. 

STRESSES USED IN BUILDING CONSTRUCTION 

Shearing value of connecting plates equals 12,000 lbs. per 
re inch, 
tearing value of rivets equals 10,000 lbs. per square 

taring value (ordinary or single shear) equals 20,000 
per square inch. 

taring value (web or double shear) equals 26,000 lbs. 
"Huare inch. 
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BESLOy BUILDING MATERIALS 

GENERAL INFORMATION 
RIVETS 
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THE BERGER MANUFACTURING COMPANY 

GENERAL INFORMATION 
SMALL RIVETS 

APPROXIMATE NUMBER IN 1 POUND 




a 



Round 
Head 




Oval 
Head 



Flat 
Head 



Flat 
Countersunk 
Head 



Length 
Inches 



DIAMETER 



H 



% 



A 



J^ 



}4 

H 

1 
IM 

m 

2 



80 
70 
63 

57 
52 
47 

44 
41 
40 

38 
35 
34 
30 



51 
45 
41 

37 
34 
31 

29 
27 
25 

23 
22 
20 
19 



32, 


19. 






29. 


18. 






23.7 


14.7 


11. 




21.9 


13.7 


10. 


3 


20.3 


12.8 


9, 


7 


19. 


12. 


9. 


1 


17.8 


11.3 


8, 


6 


16.7 


10.6 


8. 


.1 


15.8 


10.1 


7, 


7 


15.0 


9.6 


7. 


4 


14.2 


9.1 


7 




13.5 


8.7 


6 


.7 


12.9 


8.3 


6 


.4 



Measure Countersunk Head Rivets over all. 

All other styles are measured from under the head. 

Courtesy The Atlas Bolt & Screw Company Catalogue. 

RIVETS USED FOR BERLOY METAL LUMBER 

.072" sections, 2 thicknesses of metal, J4' diameter x 14' long. 
.072" sections, 3 thicknesses of metal, J^" diameter x ^' long. 
Heavier sections, 2 thicknesses of metal, A" diameter x i4' long. 
Heavier sections, 3 thicknesses of metal, A' diameter x Ji" long. 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 



WEIGHT, LENGTH AND AREA OF 

STEEL WIRE 

Gauge of J. A. Roebling & Sons Co. and The American Steel & 
Wire Co. 









Weight in 


Pounds 


No. of 


Gauge 


Diameter 


Area in 






feet in 


No. 


in inches 


sq. inches 


per 1000 ft. 


per mile 


2000 lbs. 


000,000 


0.460 


0.166191 


558.4 


2948 


3582 


00,000 


0.430 


0.145221 


487.9 


2576 


4099 


0,000 


0.394 


0.121304 


407.6 


2152 


4907 


000 


0.362 


0.102922 


345.8 


1826 


5783 


00 


0.331 


0.086049 


289.1 


1527 


6917 





0.307 


0.074023 


248.7 


1313 


8041 


1 


0.283 


0.062902 


211.4 


1116 


9463 


2 


0.263 


0.054325 


182.5 


964 


10957 


3 


0.244 


0.046760 


157.1 


830 


12730 


4 


0.225 


0.039761 


133.6 


705 


14970 


5 


0.207 


0.033654 


113.1 


597 


17687 


6 


0.192 


0.028953 


97.3 


514 


20559 


7 


0.177 


0.024606 


82.7 


437 


24191 


8 


0.162 


0.020612 


69.3 


366 


28878 


9 


0.148 


0.017203 


57.8 


305 


34600 


10 


0.135 


0.014314 


48.1 


254 


41584 


11 


0.120 


0.011310 


38.0 


201 


52631 


12 


0.105 


0.008659 


29.1 


154 


68752 


13 


0.092 


0.006648 


22.3 


118 


89525 


14 


0.080 


0.005027 


16.9 


89.2 


118413 


15 


0.072 


0.004071 


13.7 


72.2 


146198 


16 


0.063 


0.003117 


10.5 


55.3 


191022 


17 


0.054 


0.002290 


7.70 


40.6 


259909 


18 


0.047 


0.001735 


. 5.83 


30.8 


343112 


19 


0.041 


0.001320 


4.44 


23.4 


450856 


20 


0.035 


0.000962 


3.23 


17.1 


618620 



This table was calculated on a basis of 483.84 pounds per clibic 
b for steel wire. Iron wire is a trifle lighter. 
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THE BERGER MANUFACTURING COM^PANY 

GENERAL INFORMATION 
U. S. GOVERNMENT STANDARD GAUGE (U.S.G.) 

THICKNESS AND WEIGHTS 

(Based on weight of iron at 480 pounds per cubic foot.) 



• 


THICKNESS 




WEIGHT 


Gauge 


Fractions 


Decimals 


In 


In lbs. sq. ft. 


Kilos per 


Number 


of an inch 


of an inch 


millimeters 


avoirdupois 


sq. meter 


7 


A 


.1875 


4.76 


7.5 


36.62 


8 


H 


.1719 


4.37 


6.875 


33.57 


9 


h 


.1563 


3.97 


6.25 


30.52 


10 


A 


.1406 


3.57 


5.625 


27.46 


11 


H 


.125 


3.18 


5. 


24.41 


12 


ii 


.1094 


2.78 


4.375 


21.36 


13 




.0938 


2.38 


3.75 


18.31 


14 


tc 


.0781 


1.98 


3.125 


15.26 


15 



IIS 


.0703 


1.79 


2.813 


13.73 


16 


^ 


.0625 


1.59 


2.5 


12.21 


17 


T?ir 


.0563 


1.43 


2.25 


10.99 


18 


i» 


.05 


1.27 


2.00 


9.765 


19 


rJff 


.0438 


1.11 


1.75 


8.544 


20 


A 


.0375 


0.953 


1.5 


7.324 


21 


# 


.0344 


0.873 


1.375 


6.713 


22 


.0313 


0.794 


1.25 


6.103 


23 


li\jS 


.0281 


0.714 


1.125 


5.493 


24 


^5 


.025 


0.635 


1. 


4.882 


25 


Tjir 


.0219 


0.556 


0.875 


4.272 


26 


ifj 


.0188 


0.476 


0.75 


3.662 


27 


^Vj 


.0172 


0.437 


0.688 


3.357 


28 


1^ 


.01563 


0.397 


0.625 


3.052 


29 


"sijs 


.0406 


0.357 


0.563 


2.746 


30 


^ 


.0125 


0.318 


0.5 


2.441 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
BIRMINGHAM OR STUBS GAUGE (B.W.G-) 

THICKNESS AND WEIGHTS 

(Based on weight of iron at 480 lbs. per cubic foot) 





THICKNESS 


WEIGHT 


Gauge 


Decimals 


In 


In lbs. sq. ft. 


Kilos per 


Number 


of an inch 


millimeters 


avoirdupois 


sq. meter 


7 


.180 


4.572 


7.20 


35.15 


8 


.165 


4.191 


6.60 


32.24 


9 


.148 


3.579 


5.92 


2a. 90 


10 


.134 


3.404 


5.36 


26.17 


11 


.120 


3.048 


4.80 


23.47 


12 


.109 


2.769 


4.36 


21.29 


13 


.095 


2.413 


3.80 


18.57 


14 


.083 


2.108 


3.32 


16.21 


15 


.072 


1.829 


2.88 


14.06 


16 


.065 


1.651 


2.60 


12.69 


17 


.058 


1.473 


2.32 


11.33 


18 


.049 


1.245 


1.96 


9.57 


19 


.042 


1.067 


1.68 


8.20 


20 


.035 


0.889 


1.40 


6.84 


21 


.032 


0.813 


1.28 


6.25 


22 


.028 


0.711 


1.12 


5.47 


23 


.025 


0.635 


1.0 


4.88 


24 


.022 


0.559 


0.88 


4.30 


25 


.020 


0.508 


0.80 


3.91 


26 


.018 


0.457 


0.72 


3.52 


27 


.016 


0.406 


0.64 


3.12 


28 


.014 


0.356 


0.56 


2.73 


29 


.013 


0.330 


0.52 


2.54 


30 


.012 


0.305 


0.48 


2.34 
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GENERAL INFORMATION 

ROUND AND FLAT HEAD IRON STOVE BOLTS 

APPROXIMATE NUMBER IN 1 POUND (INCLUDING NUTS) 



Leagth DIAMETER IN INCHES 

Inches . !>■ » ij: 



11.2 
10.7 
10. Z 



ry The AClaJ Bolt & Scicw Company CaUloiue. 



THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 




(ulF* 



MACHINE BOLTS WITH NUTS 

APPROXIMATE NUMBER IN 1 POUND 



Size in 


M 


A 


H 


A 


H 


Inches 












H 


44.7 


22.8 


14.4 


8.1 


6.8 


H 


40. 


20.9 


13.3 


7.6 


6.3 


1 


36.4 


19.2 


12.4 


7.1 


5.8 


IJi 


33.3 


17.8 


11.5 


6.7 


5.5 


13^ 


30. 


16.6 


10.8 


6.4 


5.1 


iJi 


28.4 


15.5 


10.2 


6.1 


4.8 


2 


26.5 


14.5 


9.6 


5.8 


4.6 


2Ji 


24.8 


13.7 


9.1 


5.5 


4.3 


2M 


23.3 


13.0 


8.6 


5.3 


4.1 


2H 


22. 


12.3 


8.2 


5.1 


4.0 


3 


20. 


11.7 


7.8 


4.8 


3.8 


3Ji 


19.7 


11.2 


7.5 


4.7 


3.6 


3J^ 


18.8 


10.7 


7.2 


4.5 


3.5 


3?i 


18. 


10.2 


6.9 


4.3 


3.3 


4 


17.1 


9.8 


6.6 


4.2 


3.2 


4M 


15.7 


9.1 


6.1 


3.9 


3.0 


5 


14.5 


8.4 


5.7 


3.7 


2.8 


5M 


13.5 


7.9 


5.3 


3.5 


2.6 


6 


12.7 


7.4 


5. 


3.3 


2.4 



Courtesy The .^tlas Bolt & Screw Comi>any Catalogue. 



236 



BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 
STANDARD STEEL WASHERS 

U. S. STANDARD SIZES 



Diameter 


Size 


Thickness 


Size of 


Est. Number 


in 


of 


Wire 


Bolt in 


in One 


Inches 


Hole 


Gauge 


Inches 


Pound 


\ 


H 


18 


^ 


440, 


A 


16 


J€ 


156. 


% 


Vs 


16 


H 


112. 


1 


A 


14 


68. 


IM 


H 


14 


ft 


43. 


\% 


ft 


12 


26. 


IH 


12 


i 


22.5 


« 


tt 


10 


13. 


2 


i* 


10 


54 


10.1 


2H 


H 


9 


Ji 


8.5 


2H 


lA 


9 


1 


6.1 


2H 


IM 


9 


IVb 


5.1 


3 


m 


9 


IH 


4. 


3H 


iH 


8 


iVs 


3.2 


m 


m 


8 


IH 


2.8 


3h 


iH 


8 


1^ 


2.4 


4 


m 


8 


m 


2.2 


4Ji 


2 


8 


IJI 


2. 


4}^ 


2H 


8 


2 


1.8 


m 


2Ji 


8 


2Ji 


1.4 


5 


2Ji 


7 


2y2 


1.1 



Courtesy The Atlas Bolt & Scte^ Company Catalogue. 
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THE BERGER MATSTUFACTURING COMPANY 

GENERAL INFORMATION 
STANDARD DIFFERENTIALS AND EXTRAS 

ONE PASS COLD ROLLED BLACK SHEETS 

Price Per 
Gauge Hundred Pounds 

30 Add 20c 

29 Add 10c 

28 (Carload quantities) Base 

27 Deduct 5c 

25-26 Deduct 10c 

22-24 Deduct 15c 

17-21 Deduct 20c 

15-16 Deduct 25c 

13-14 Deduct. 30c 

10-12 Deduct 35c 

BLUE ANNEALED SHEETS 

Price Per 
Gauge Hundred Pounds 

8 and Heavier Less 5c 

• 9 and 10 (Carload quantities) Base 

11 and 12 Add 5c 

13 and 14 Add 10c 

15 and 16 Add 20c 

GALVANIZED SHEETS AND LONG TERNE SHEETS 

Price Per 
Gauge Hundred Pounds 

30 Add 50c 

29 Add 25c 

28 (Carload quantities) * F 3 

27 Deduct 

25-26 Deduct 

22-24 Deduct 

17-21 Deduct 

15-16 Deduct 

12-14 Deduct 

10-11 Deduct I ) 
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GENERAL INFORMATION 

TABLE FOR COMPUTING LENGTHS OF CURVED 

SHEETS 



TO ASCERTAIN LENGTH OF A CURVED SHEET BY FOLLOW- 
ING TABLE: 

Rule. Divide height by base, find quotient in column of heights, take 
length for that height opposite to it in next column on the right hand. 
Multiply length thus obtained by base and product will give length of sheet. 

Example. To find length of sheet, base (or span) being 100 inches, rise 
being: 25 inches. 

25 divided by 100 equals .25; and .25 per table, equals 1.15912, length 
of base, which multiplied by 100 equals 115.912, which is length of sheet. 

If for ceiling, give exact distance between sets of iron beams, rise of 
sheet, and length and number of sections. If for roofing, give number and 
length of sheets and radius required. 



Height 


Length 


Height 


Length 


Height 


Length 


Height 


Length 


.001 


1.00002 


.110 


1.03196 


.140 


1.05147 


.170 


1.07537 


.005 


1.00007 


.111 


1.03254 


.141 


1.0522 


.171 


1.07624 


.01 


1.00027 


.112 


1.03312 


.142 


1.05293 


.172 


1.07711 


.015 


1.00061 


.113 


1.03371 


.143 


1.05367 


.173 


1.07799 


.02 


1.00107 


.114 


1.0343 


.144 


1.05441 


.174 


1.07888 


.025 


1.00167 


.115 


1.0399 


.145 


1.05516 


.175 


1.07977 


.03 


1.0024 


.116 


1.03551 


.146 


1.05591 


.176 


1.08066 


.035 


1.00327 


.117 


1.03611 


.147 


1.05667 


.177 


1.08156 


.04 


1.00426 


.118 


1.03672 


.148 


1.05743 


.178 


1.08246 


.045 


1.00539 


.119 


1.03734 


.149 


1.05819 


.179 


1.08337 


.05 


1.00665 


.120 


1.03797 


.150 


1.05896 


.180 


1.08428 


.055 


1.00805 


.121 


1.0386 


.151 


1.05973 


.181 


1.08519 


.06 


1.00957 


.122 


1.03923 


- .152 


1.06051 


.182 


1.08611 


. .065 


1.01123 


.123 


1.03987 


.155 


1.0613 


.183 


1.08704 


.07 


1.01302 


.124 


1.04051 


.154 


1.06209 


.184 


1.08797 


.075 


1.01493 


.125 


1.04116 


.155 


1.06288 


.185 


1.0889 


.08 


1.01698 


.126 


1.04181 


.156 


1.06368 


.186 


1.08984 


.085 


1.01916 


.127 


1.04247 


.157 


1.06449 


.187 


1.09079 


.09 


1.02146 


.128 


1.04313 


.158 


1.0653 


.188 


1.09174 


.095 


1.02389 


.129 


1.0438 


.159 


1.06611 


.189 


1.09269 


1 


1.02645 


.130 


1.04447 


.160 


1.06693 


.190 


1.09365 


1 


1.02698 


.131 


1.04515 


.161 


1.06775 


.191 


1.09461 


2 


1.02752 


.132 


1.04584 


.162 


1.06858 


.192 


1.09557 


J 


1.02806 


.133 


1.04652 


.163 


1.06941 


.193 


1.09654 


I 


1.0286 


.134 


1.04722 


.164 


1.07025 


.194 


1.09752 


j5 


1.02914 


.135 


1.04792 


.165 


1.07109 


.195 


1.0985 


06 


1.0297 


.136 


1.04862 


.166 


1.07194 


.196 


1.09949 


07 


1.03026 


.137 


1.04932 


.167 


1.07279 


.197 


1.10048 


^ 


1.03082 


.138 


1.05003 


.168 


1.07365 


.198 


1.10147 


9 


1.03139 


.139 


1.05075 


.169 


1.07451 


.199 


1 . 10247 
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BERLOY BUILDING MATERIALS 



GENERAL INFORMATION 

TABLE FOR COMPUTING LENGTHS OF CURVED 

SHEETS— Continued 



Height 


Length 


Height 


Length 


Height 


Length 


Height 


Jjfngth 


« v44 


1.29052 


.384 


1.35575 


.424 


1.42583 


.464 


1.50033 


.345 


1.29209 


.385 


1.35744 


.425 


1.42764 


.465 


1.50224 


.346 


1.29366 


.386 


1.35914 


.426 


1.42945 


.466 


1.50416 


.347 


1.29523 


.387 


1.36084 


.427 


1.43127 


.467 


1.50608 


.348 


1.29681 


.388 


1.36254 


.428 


1.43309 


.468 


1.508 


.349 


1.29839 


.389 


1.36425 


.429 


1.43491 


.469 


1.50992 


.350 


1.29997 


.390 


1.36596 


.430 


1.43673 


.470 


1.51182 


.351 


1.30156 


.391 


1.36767 


.431 


1.43856 


.471 


1.51378 


.352 


1.30315 


.392 


1.36939 


.432 


1.44039 


.472 


1.51571 


.353 


1.30474 


.393 


1.37111 


.433 


1.44222 


.473 


1.51764 


.354 


1.30634 


.394 


1.37283 


.434 


1.44405 


.474 


1.51958 


.355 


1.30794 


.395 


1.37455 


.435 


1.44589 


.475 


1.52152 


.356 


1.30954 


.396 


1.37628 


,436 


1.44773 


.476 


1.52346 


.357 


1.31115 


.397 


1.37801 


.437 


1.44957 


.477 


1.52541 


.358 


1.31276 


.398 


1.37974 


.438 


1.45142 


.478 


1.52736 


.359 


1.31437 


.399 


1.38148 


.439 


1.45327 


.479 


1.52931 


.360 


1.31599 


.400 


1.38322 


.440 


1.45512 


.480 


1.53126 


.361 


1.31761 


.401 


1.38496 


.441 


1.45697 


.481 


1.53322 


.362 


1.31923 


.402 


1.38671 


.442 


1.45883 


.482 


1.53518 


.363 


1.32086 


.403 


1.38846 


.443 


1.46069 


.483 


1.53714 


.364 


1.32249 


.404 


1.39021 


.444 


1.46255 


.484 


1.5391 


.365 


1.32413 


.405 


1.39196 


.445 


1.46441 


.485 


1.54186 


.366 


1.32577 


.406 


1.39372 


.446 


1 .46628 


.486 


1.54302 


.367 


1.32741 


.407 


1.39548 


.447 


1.46815 


.487 


1.54499 


.368 


1.32905 


.408 


1.39724 


.448 


1.47002 


.488 


1.54696 


.369 


1.33069 


.409 


1.399 


.449 


1.47189 


.489 


1.54893 


.370 


1.33234 


.410 


1.40077 


.450 


1.47377 


.490 


1.5509 


.371 


1.33399 


.411 


1.40254 


.451 


1.47565 


.491 


1.55228 


.372 


1 .33564 


.412 


1.40432 


.452 


1.47753 


.492 


1.55486 


.373 


1.3373 


.413 


1.4061 


.453 


1.47942 


. .493 


1.55685 


.374 


1.33896 


.414 


1.40788 


.454 


1.48131 


.494 


1.55854 


.375 


1.34063 


.415 


1.40966 


.455 


1.4832 


.495 


1.56083 


'"i 


1.34229 


.416 


1.41145 


.456 


1.48509 


.496 


1.56282 


r/ 


1.34396 


.417 


1.41324 


.457 


1.48699 


.497 


1.56481 


78 


1.34563 


.418 


1.41503 


.458 


1.48889 


.498 


1.5668 


79 


1.34731 


.419 


1.41682 


.459 


1.49079 


.499 


1.56879 


80 


1.34899 


.420 


1.41861 


.460 


1.492^9 


.500 


1.57079 


n 


1.35068 


.421 


1.42041 


.461 


1.4946 






%2 


1.35237 


.422 


1.42222 


.462 


1.49651 






%3 


1.35406 


.423 


1.42402 


.463 


1.49842 
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THE BERGER MANUFACTURING COMPANY 



GENERAL INFORMATION 
MELTING POINTS OF METALS IN FAHRENHEIT 



'1 



Alloy, 3 Lead, 


2 Tin, 




Iron, Cast, gray 


5 Bismuth 




200 


Iron, Wrought 3000- 


Alloy, 1 Tin, 1 Lead 


370-460 


Lead, about 


Aluminum 




1160 


Magnesium 


Aluminum Bronze 


1700 


Mercury 


Antimony 




950 


Nickel 


Bismuth 




510 


Platinum 


Brass 




1870 


Steel 2370- 


Bronze 




1690 


Silver, about 


Chromium 




2939 


Tin 


Copper 




2000 


Tungsten 


Gold 




2020 


Zinc, about 


Iron, Cast, white 


2075 


Vanadium, about 



2264 
3500 

610 
1200 

-39 
2646 
3500 
2550 
1860 

445 
6152 

700 
3128 



COMPARISON OF THERMOMETERS 



Freezing Point = 32° Fahrenheit. 

Freezing Point = 0** Centigrade. 

Boiling Point =212** Fahrenheit. 

Boiling Point = 100® Centigrade. 

To ascertain Fahrenheit temperature, Centigrade being given. 
Centigrade X 9/5 + 32** = Fahr. 

To ascertain Centigrade temperature, Fahrenheit being given, 
Fahrenheit — 32° X 5/9 « Cent. 

Courtesy E. W. Bliss Company Reference Book. 
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» 



BEAM AND JOIST DESIGN 



By Chief Engineer, Building Materials Division 

Mem. Am. Soc. C. E. 



PART 1 

General Description of Beams and Joists 

This part of the article has been written in simple form, 
and is intended to be more descriptive than technical. 
It also includes a general outline of the basic principles 
involved, and the nature of the materials entering into 
beam and joist design and construction. 



PART 2 

Reinforced Concrete Beam Design 

This part of the article deals with a method of de- 
s: .iing Concrete beams and joists in a simplified man- 
n •, based upon the use of the fundamental beam 
f( inula. 

The principles explained in the first part should be 
u lerstood before reading the latter half of the article. 
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PART I 
GENERAL DESCRIPTION OF BEAMS AND JOISTS 

PRINCIPLES INVOLVED 

1 General Principles Involved — 2 External Forces— 3 
Internal Stresses — 4 Action of Stresses — 5 Neutral Axis 
— 6 Flanges and Webs of Beams — 7 Stresses in Rubber— 
8 Yield Point or Elastic Limit — 9 Forces Producing Mo- 
tion — 10 Stable Equilibrium — 11 Live Loads — 12 Dead 
Loads — 13 Factor of Safety — 14 Action of Forces — 15 
Moments of Forces — 16 Resisting Moments — 17 Bal- 
anced Forces — 18 Notation of Forces — 19 Laws of Forces 
— 20 Relation of External Forces and Internal Stresses. 

STRUCTURAL DESIGN 

21 Reactions — ^22 Simple Beams — 23 Cantilever Beams 
— 24 Continuous Beams — 25 Restrained Beams — 26 Shear 
Defined— 27 Vertical Shear— 28 Horizontal Shear— 29 
Concentrated or Distributed Loading — 30 Shearing in 
Various Types of Beams — 31 Examples — 32 Bending 
Moments Defined — 33 Bending Moment Problems — 34 
Resisting Inches — 35 Limitations in Design. 

REINFORCED CONCRETE BEAMS 

36 Types of Structures — 37 Reinforced Concrete- 8 

Outline of Reinforced Concrete Beam Design — 39 T it 

Beam Constants and Coefficients — 40 Ratio of Steel ). 
— 41 Economical Design. 
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PART I 
GENERAL DESCRIPTION OF BEAMS AND JOISTS 

THE PRINCIPLES INVOLVED 

The general principles involved in determining the strength of 
beams and joists are merely those covered "by the laws governing 
lever arms, therefore there are no secrets nor are there any com- 
plicated calqtilations required in the computation of beam values. 

Joists are really nothing but small beams, they being so named 
because they are used in a type of construction requiring close 
spacing, and carrying proportionately smaller loads. Therefore 
the description herein given of the principles of beam design 
applies equally as well to joists. 

1. General Principles Involved 

The load or loads placed on a beam constitute external forces 
which tend to bend or break the beam. This tendency is resisted 
by internal stresses in . the beam itself. Therefore if we can 
apply the simple principles governing the calculation of these 
external forces and internal stresses we will have no trouble 
whatever in understanding any kind of beam design. 

/5000 /ba. 

W 

A 



N 



i 



r 



i 



Z500 lbs 



2300 lbs 




Figure No. 1 

A simple type of beam is shown in Fig. No. 1. Let us assume 
that it is supported by two walls, one under each end of the beam, 
and that a column carrying a 5000 lb. load is carried by the 
beam at its center. 

2. External Forces. 

he external forces consist of the 5000 lb. weight pushing down 
\i he center, and the 2500 lb. reaction in each wall. The down- 
^^ -d load in the center amounts to whatever may be applied 
b the designer or builder, but the upward or supporting forces 
(• lied Reactions) must total at least an amount to equal or 
SI ~ ••t the downward load or loads. 
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GENERAL DESCRIPTION OF BEAMS AND JOISTS 

A properly designed or selected beam will carry this 5OO0 lb. 
load without apparent bending and without breaking down, there- 
fore we must conclude that there are resisting stresses in the 
beam itself to perform this task. * 

3. Internal Stresses 

The internal stresses which accomplish this result consist of 
the power of resistance of the material in the beam against 
crushing, and against pulling apart. An effort on' your part to 
either crush or pull apart a piece of wood or steel will show 
that it requires great force to do either. 

Tests have been made, and the values of all structural ma- 
terials to resist various stresses are established facts, therefore 
all beams of the same kind and size always have the same resist- 
ing value and tables have been prepared tabulating the strength 
of standard sizes of beams. 

4. Action of Stresses 

That the bending or breaking of a beam involves the shorten- 
ing of the fibres in the top of the beam and the elongation of 
the fibres in the bottom of the beam can easily be shown by 
cutting two pieces of paper or cardboard as shown in Fig. No. 2 
and pushing a pin through as indicated. Assume this the side of 
a beam with the top and bottom in a straight line, then measure 
the distances A and B, which distances will be found to be equal. 



r- 



Figure No. 2 ^^ 

And then again measure the distances A and B after brea 
the straight line of the beam as shown in Fig. No. 3; it wi: 
seen that the distance A has become shorter and the distar 
has become longer. 



e 
5 
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GENERAL DESCRIPTION OF BEAMS AND JOISTS 




Figure No. 3 

5. Neutral Axis 

The result in a regular beam is similar; the function of the 
pin or pivot is replaced by a very thin layer of the material 
where the change occurs between the action of the top compres- 
sion stresses and the bottom tension stresses, and the location of 
this thin layer in the beam is known as the neutral axis, and is 
shown in Fig. No. 1 in conventional form by a light line lettered 
N and A at the ends. 

In structural engineering the term neutral axis is known as 
the plane in the center of gravity of the section, which plane in 
a beam is parallel to the upper and lower surface, and is where 
there are neither compression nor tension stresses. The neutral 
axis is not necessarily in the center of the section or beam as 
will be explained later. 

In the case of beams we, of course, do not have actual open- 
ings at the top and bottom of the material as in the model shown 
in Figs. Nos. 2 and 3, but we have in place of them the contin- 
uous fibrous material forming the beam. 

Therefore we can be sure that beam structures, whether of 
wood, steel or concrete will under simple load carrying conditions 
compress in the top flange and stretch in the bottom flange. 

Compression is usually represented thus ^ l \ 

y ^ and tension ^ — 



or 



■>or<- 



■> 



6. 

b 

c< 
1 b 

t< 



Flanges and Webs of Beams 

le term flange in this connection refers to the top and 
.om portions of a beam. The vertical part of the beam which 
nects the top and bottom flanges is termed the web of the 
tn. The functions of the web in resisting shear will be de- 
Sed in a later chapter. 

le internal resistance exerted in the beam flanges against the 
ncy of the material to compress in the top flange and 
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GENERAL DESCRIPTION OF BEAMS AND JOISTS 

Stretch in the bottom flange is known as the stress in the beanii 
and these stresses are termed the compressive and tensile stresses 
of the beam. 

7. Stresses in Rubber 

If we step on a small block of soft rubber or pull on the two 
ends of a rubber band, we will be exerting forces which develop 
the above described internal resisting compressive and tensile 
stresses in the rubber. It will easily be seen that the rubber has 
been compressed under the pressure of the foot and the band' 
has been elongated by the pulling, and further that upon remov- 
ing the force, the rubber immediately resumes its former shape 
and dimensions. 

8. Yield Point or Elastic Limit 

It is possible, however, to compress or stretch materials until 
the fabric has been deformed or strained to such an extent that 
it will not return upon removal or release of the load or force 
to its original shape or dimensions. It is an established fact 
that an ordinary structural steel bar in direct tension will stretch 
before losing its power of reaction or resuming its former length 
upon removal of the load and that it will stretch or elongate 
about 20% of its original length, before finally pulling apart or 
breaking. 

The point where this strain or permanent deformation starts 
is called the yield point or elastic limit, hence the reference to 
materials stressed below the elastic limit or stressed beyond the 
elastic limit. In the case of the stress below the elastic limit, 
the force exerted or the work done to compress or stretch the 
body is stored up in the body in the form of elastic energy, 
which is again given up in the restoration of the body to its 
original shape and dimensions. In the case of permanent set or 
deformation from stress exceeding the elastic limit some of the 
work is converted into heat as the permanent deformation takes 
place. As heat is another form of energy it naturally cannot be 
returned in the form of elastic or mechanical energy and restore 
the material to its original shape and condition. We are, how- 
ever, at the present time not interested further in the que"**'"" 
of permanent deformation. 

The fact that there is a slight deflection or sagging o. • 
beam between supports, which results in some deformation 
portions of the beam, even under light loading, must be kef 
mind as it is an important factor, it being the basis use 
determining the location of the neutral axis, which will 
be described. 
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In order to consider in greater detail the action of external 
forces and internal stresses in connection with beams, let us re- 
view general conditions and in a simple manner the action of 
laws relating to levers. 

First, upon the basis of external forces acting on a beam. 
Second, upon the basis of the action of internal stresses or 
powers of resistance within a beam. 

9. Forces Producing Motion 

Force exerted by steam in machinery results in greater intensity 
. or amount, than the resistance of the work to be done, other- 
wise the machinery would be at a standstill. We can therefore 
readily see that in such cases unbalanced forces produce action. 

10. Stable Equilibrium 

In building construction, however, we are not interested in pro- 
ducing motion, but are merely interested in producing a condi- 
tion wherein the resistance of the members of the structure and 
the foundation under the structure will successfully resist or 
support the weight of the entire structure and all applied loads 
or weights to produce stability, or a condition of stable equi- 
librium. 

11. Live Loads 

We must therefore provide in design for, first, the weight of 
the structure itself; and second, an assumed live load to 3uit the 
nature of the use of the building; this live load includes the furni- 
tiire, shelving, stocks of goods, horses in stable or automobiles 
in a garage, as well as the weight of the people who may be in 
or who may congregate in the building. 

The vibration of machinery or that caused by marching or 
dancing is cared for by increasing the assumed live load to meet 
such special conditions. 

Building Codes or the usual rules followed in good practice 
regulate in terms of assumed pounds per square foot the basis 
upon which the building is to be designed. 

These loads are calculated as, and assumed to act as forces 
i downward direction. Sometimes the force of the wind act- 
on the side of a high building must be taken into account, 
this is not considered in the simple beam design discussed 
this chapter. 

o resist the downward loads or forces we must design a 
jcture (of which the beams are an important part) of suffi- 
it strength and resistance to produce the condition of stable 
^'Hbrium referred to in the previous paragraph. 
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12. Dead Loads 

In the calculations we take the full total sum of the dead load 
(the weight of the structure itself including all permanent parts 
of the construction), plus the assumed live load, and consider 
this total weight in terms of forces acting downward. Also for 
the purpose of calculation we figure an equal resistance to these 
forces as being exerted in the members of the structure upward 
to support and resist the downward acting forces. Tables of 
established values of the carrying capacity of walls and columns 
will be found in hand books on engineering and building con- 
struction. 

In this discussion of simple beams in many cases where ref- 
• erence is made to concentrated loadings, such as where columns 
or the ends of a loaded beam are carried by a beam or girder, 
the weight of the beam carrying these concentrated loads has 
not been noted. In actual practice the weight of the T)eam itself 
should always be considered. The method of combining the re- 
sults of concentrated and uniform or distributed loads is described 
in the details of calculating loads, moments, etc. 

13. Factor of Safety 

Economy dictates that we shall supply structural members 
which will just nicely care for the loads involved. 

In order, however, to provide for possible defective material 
or workmanship and for safety in case of overloading, the estab- 
lished working values of all materials of construction are dis- 
counted and these so-called Safe Working Values are used for 
the calculation of the strength of the entire supporting structure. 
This discounting of average material values is referred to as the 
Factor of Safety which always governs in good design. 

14. Action of Forces 

Forces may act in any direction, such as to rotate about a 
pivot or fulcrum, or they may act in parallel directions, as for 
instance in a beam, when they act in compression in the top 
flange and in tension in the bottom flange. 

Where two like forces act parallel to each other, but in op; 
site directions, they are said to form a couple. This is the c 
in a beam where compressive stresses act in the upper part s 
tensile stresses act in the lower part of the beam, and they , 
parallel to each other and opposite in direction. 

The same term "a couple" is applied to the downward for 
acting as loads on a beam and the upward resisting forces " 
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porting the beam, these also being parallel to each other and 
opposite in direction. 

In the case of rotating forces acting about a pivot the calcu- 
lation of moments of forces is made about the pivot, but in the 
case of beams, involving internal stresses, the forces act about 
each other and calculations of moments are based upon the depth 
of the beam. 

In order to make calculations involving external forces and 
internal stresses we must reduce both into some unit value, in 
which terms we can compare their resultant values in the same 
way in which we compare the weight of various materials in 
ounces, pounds or tons. Therefore we resolve the resultant ac- 
tions of force into terms of moments of force and stresses into 
resisting moments. 

15. Moments of Forces 

The moment of a force about any point is the product of the 
intensity of the force by the perpendicular distance between the 
line of action of the force and the point about which the moment 
is taken, or the moment of force about a point is the measure 
of the tendency of the force to turn the body to which the force 
is applied about that point. There is no tendency to a turning 
movement in case 3, Fig. 6, the force is parallel to the point; 
but in the other cases the force is perpendicular to the point, 
therefore there are moments of forces as described. 

In building construction, the intensity of the force is the power 
exerted by the action of one body upon another, or the weight 
or earth-pull of an object supported, or the amount of resistance 
against movement. 

The perpendicular distance referred to is the distance at right 
angles to the direction of the movement of the direction of the 
force, and is known as the leverage of the force. 

In the figures given below the moments of force about the 
points A, B, C, D, Fl, and F2 are as follows: 

1st Case, 



^-^ 



/OOOO /bs 



f 

Figrure No. 4 

The moments of force P about point A is 10,000 (lbs.) x lO' 
verage) or 100,000 foot pounds. 
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2nd Case, 




lOOOO fhs. 

Figure No. 5 
The moment of force P about point "B" is 10,000 (lbs.) x 5' 
(leverage) or 50,000 foot pounds. 

3rd Case, 

Figure No. 6 

The moment of force P about point "C" is 10,000 (lbs.) x 0' 
(leverage) or Zero, there being no leverage. 

4th Case. 




10000 fb^. 
7=^ 



Figure No. 7 

The moment of force P about point D is 10,000 (lbs.) x 6' 
(leverage) or 60,000 foot pounds and is the same at any point 
on the perimeter of the circle. 

16. Resisting Moments 




Figure No. 8 
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In a plate girder the resisting moment is the steel value in 
either flange multiplied by the distance between the center of 
gravity of the flanges. 

Therefore the resisting moment is the value of the steel in the 
flanges (representing forces) multiplied by the distance "d" (rep- 
resenting the leverage of the forces). It should be noted that 
depth is an important factor, as with any fixed flange area or 
value the strength of the girder increases rapidly with increased 
depth. 

The values of steel in pounds and the areas of the flanges are 
based on square inches. If "d" is in terms of inches, the result 
will be in terms of inch pounds. If "d" is taken in terms of feet, 
the result will be in terms of foot pounds. 

In steel or wood beams and joists the resisting moment is 
based upon the sectional areas and the extreme fibre stress of 
the material in question, the extreme fibre stress being the hori- 
zontal unit stress, either tensile or compressive upon the fibre 
most remote from the neutral axis, this stress is also frequently 
referred to as the modulus of rupture or value of S. 

While these values are sometimes given as maximmn values, 
the safe working values (see section 13) are those used in the 
determination of the resisting moments of sections. 

The method of calculating the elements (including the inertia 
and section modulus) of a Berloy Metal Lumber pressed steel 
I joist is given on page 35 of this hand book. 

Illustrations are given of the detail methods employed in the 
calculations of the strength of structural steel sections in the 
Pocket Companion (or hand book) published by the Carnegie^ 
Steel Co., 22nd edition, pages 143 and 148. There are also in-* 
eluded tables which tabulate the elements and load carrying 
capacities of standard structural steel shapes. 

Similar tables relating to wood beams and joists, also trussed 
beams are given in the Southern Pine Manual published by the 
S thern Pine Association of New Orleans, La. 

reinforced concrete beams the steel reinforcement is calcu- 
U ,yx at its safe working value with the lever arm based on the 
ci ter of area of the steel, and the concrete upon its extreme 
fi -e stress value and the lever arm based upon the center of 
a< 'on of the concrete. 

he reinforcing steel always acts as the tensile member and 
s< ^^mes to assist in the compressive member. Concrete is 
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calculated as resisting compression stresses but is not considered 
as resisting tension stresses. Details of design are given in this 
book in the chapter on the design of reinforced concrete beams. 

17. Balanced Forces 

Where forces or loads are balanced it will be found that the 
moments of force are equal. 

This fact can be easily proven, by nailing a yard stick up on 
a support, the nail being driven in the center of the stick (the 
nail hole should be larger than the nail so that the stick will 
be free to revolve about the nail), then hang a one pound weight 
on each end, and the stick will remain in a horizontal (or 
balanced) position and the moment at either end will be 1 lb. x 
18 inches or 18 inch pounds. Now hang on one end the 1 lb. 
weight and nine inches in from the other end a 2 lb. weight, the 
stick will again be in balance with the moments as follows: on 
one side 1 lb. x 18 inches or 18 inch pounds and on the other 
side 2 lbs. x 9 inches also totaling 18 inch pounds. 

This proves that the principle is true and it is equally true in 
any case, and with any system of loading involving any number 
of loads, wherein the moments on either side of the support or 
pivot are equal. 

Therefore we can apply at one end of the yard stick a 2 lb. 
weight, and on the other side a 1 lb. weight at the end, and a 
2 lb. weight nine inches in from the end, the moments in the 
case being. 

on one arm 2 lbs. x 18 in. or 36 inch lbs. 

and on the other arm 1 lb. x 18 in, or 18 inch lbs. 

plus 2 lbs. X 9 in. or 18 inch lbs. 



Total 36 inch lbs. 

The definition of the unit moment such as foot pounds or inch 
pounds, or possibly foot tons is based on the units of length and 
weight being used. 

18. Notation of Forces 

If the forces rotate we can readily describe the direction, 'f 

rotation by noting them as moving in a clockwise direction n 

the direction of the movement of the hands of a clock, d 

generally considered as positive and given the plus 4- sign r 

counter-clockwise (in a direction opposite to the directio 'f 

movement of the hands of a clock, and generally conside" s 
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negative and given the minus — sign). The signs however may 
be reversed in order if so desired, but the directions used should 
be consistently followed. Rotations are supposed to be viewed 
from the readers side of the printed page. 

Forces assumed as acting upward are usually given the plus 
sign, and those downward the minus sign. 

The force of stresses tending to produce compression are also 
usually given the plus sign, and those tending to produce tension 
the minus sign. 

19. Laws of Forces 

From the foregoing description and illustrations we should be 
readily able to understand and apply the following established 
laws relating to forces. ("B" and "C" are repeated so as to 
complete the group.) 

*'A" A force is known when its intensity, place of application 
and direction are known, see Sec. 15. 

In other words : 

(1) We must know its power or intensity. 

(2) We must know its leverage of action. 

(3) We must know its direction of action. 

(4) Force can only be transferred on its line of action. 

"B" The moment of a force about any point is the product of 

the intensity of the force by the perpendicular distance between 

the line of action of the force and the point about which the 
moment is taken. See Sec. 15. 

'^C" The perpendicular distance referred to is called the leverage 
of the force. See Sec. 15. 

''£>" Moments which tend to produce rotation or movement in 
the one (or the same) direction are of like kind and are to be 
added. 

Moments which tend to produce rotation or movement in an 
ODoosite direction are of unlike kind and are to be subtracted. 
5 Sec. 18. 

lence the total movement of a system of forces about a cer- 
1 n point is the algebraic sum of the moments of each force 
a >ut that point. See Sec. 17. 

E" If the algebraic sum of the moments of the forces acting 
a jut a point is zero, there is no actual moment at that point, 
t refore no tendency of the system to rotate or move about 
t t point. 
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Hence we have the law. If a system of forces acting on a 
body is in equilibrium the body is in equilibrium. And therefore 
the algebraic sum of the moments of the forces is zero about 
any of the body. See Sec. 17. 

20. Relation of External Forces and Internal Stresses 

The carrying power of a beam consists of its resistance to 
bending or breaking, this resistance in the top of the beam is 
the strength of the material exerted against the tendency to 
compress, shorten or crush, and in the bottom of the beam the 
strength of the material is exerted against the tendency to 
stretch, lengthen or pull apart. See Sec. 3. 

• 

The strength of materials to resist these two tendencies has 
been investigated and standard values have been established. 
See Sec. 3. 

As noted in Sec. 14, moments of external forces tending to 
rotate about a pivot or point are calculated as acting about that 
pivot or point of support, and moments of internal stresses or 
forces in beams are calculated as acting about each other. 

Therefore we can illustrate the external forces acting on and 
the internal stresses acting in beams in Fig. No. 9. 




Figure No. 9 

Assuming again a simple beam with a single concentrated load 
in the center as shown in Fig. No. 1. 

In computing the external moment of force (termed the bend- 
ing moment) acting on the beam, let us picture in our w'""*$ 
the load W as the point "A" in Fig. No. 4, and the force 5 r 
Ra (termed reactions) as the force P tending to rotate about ^ 
Then the bending moment which the beam must resist equals e 
force Ri or R2 multiplied by the distance L. (This distj e 
should be taken in inches and Ri or R2 in pounds so thaf e 
bending moment will be in inch pounds.) 

As we are merely aiming to produce a condition of s e 
equilibrium (See Sec. 10) we use as a basis of calculati'* e 

266 



BERLOY BUILDING MATERIALS 



GENERAL DESCRIPTION OF BEAMS AND JOISTS 

load W and assume the reaction Ri plus Rs as equal to and 
carrying that load. 

In computing the moments of force (termed stresses) acting 
within the beam, and known as the resisting moment, let us as- 
sume that stresses Fi and F2 are the flanges of the beam shown 
with the same letters in Fig. No. 8. Then the resisting moment 
of the beam is either the stress Fi multiplied by the distance 
d or the stress F2 multiplied by the distance d. 

In properly designed beams the resisting moment must at least 
equal the bending moment. 

This clearly shows that the bending moment (or the unit indi- 
cating the result of the load on the beam), and the resisting 
moment (a similar unit indicating the carrying capacity of the 
beam) are the results of simple calculations based upon the lever- 
age of forces or stresses, and the principles involved are covered 
by the laws covering lever arms. See Sec. 1. 

It will now be in order to discuss the detail methods employed 
in the calculation of resisting and bending moments. 

STRUCTURAL DESIGN 

21. Reactions. 

In resolving the loads on beams into unit values or bending 
moments it will first be necessary to determine the reactions or 
the resulting loads on columns or walls from the beams. And 
second to consider the question of shear. 

In simple cases, with one support at each end of the beam, 
with loads at or equally distributed about the center, such as 
uniformly distributed loads, one concentrated load in the center, 
or two or more like loads uniformly distributed about the center, 
the reaction on each support is the same, i. e. : % of the total 
load. 

These are shown graphically as follows: 

Case I. 

^000 /Jbs per ///y /oof 




Figure No. lOA 

Uniformly Distributed Load 
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Case II. 



tOOOO //wr. 



V 



fO'O 



F 



fO'O 



' .<»•• 



A 



zo- o 



1 



Ri = 



5,000 lbs. • R, = 5,000 lbs. 

Figure No. lOB 
Concentrated Load in Center 



Case III. 



lOOOOiii^. /OOOO/ifS. ^OOOOIbs. 



\3'-6 


TO 


T'CT 


30^ 


' 




' 


• 


Zo:o- \ 




M M 




1 



Figure No. IOC 



Case IV. 



lOOOOtbs /OOOOfh*. /OOPO ibs. 



JOC 



fo'd 



-M*- 



ft 



Itt'O 



T 



t-o 



Ri 'tSOOO fbf R^ • iSOOO lbs. 

Figure No. lOD 

Reactions are usually given the notation R, and numberec 
left to right as shown above. 
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It is evident from these that (as stated in Sec. 12), the reaction 
values must equal the downward loads. It is also true that the 
reactions must equal the downward loads in the following ex- 
amples where the loads are not equally distributed about the 
center, but the reactions will not be the same at each support. 
The reactions in such cases 'are determined by calculating the 
moments of force, and this procedure will determine the reactions 
with any number or any system of loads. 

In finding the reactions it^is generally easiest to take moments 
about one of them, as you will then have the known moments 
of the applied loads, and the unknown reactions only to deal with 
as a simple equation. As this is merely carrying out the general 
principles already described, three or four examples should clearly 
show their application to the question at issue. 



Case V. 



ZOQO fh^. 



3'e' 



n'o' 



zo - o" 



^ifJOO fhs. 



^g300 ibs 



Figure No. 11 



R 
\ h; 



Taking moments about Ri. 

(Load) 2,000 lbs. x (leverage) 3' O" = 6000 lbs. 

And Ra equals the moment of force or 6000 lbs. 

dded by the distance from Ri or 20' = 300 lbs. 

the two reactions must equal the load 
2000 lbs. — 300 lbs. or 1700 Ibs. 

reversing the process, by taking moments about Rj we 
(load) 2000 lbs. X (leverage) 17' = 34000 lbs. 

•I Ri = 34000 lbs. divided by its leverage or 20' = 1700 lbs. 
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Case VI. 



ZOOOlbs. ^COO fbs. 



SOOO lbs. 



3--6' 


S'O" 


94- ''O" 


JT'O" 1 


11 1 ! 






' ' \' • 


( 






30- O" 





^,'<^e33^ lbs. 



f^^ ^O^C>%Jbs. 



Figure No. 12 



Taking moments about Ri we have 

load X leverage = moment of force 

2000" X S'O" = 6000 
6000" X 11' 0" = 66000 
8000" X 25' 0" = 200000 



Total moment of forces 272000 

And Ra = moment of force -^ leverage 
272000 -^ 30' 0" = 9066% lbs. 

Therefore R, must equal [(2000 + 6000 + 8000) 
69H3% lbs. 

Or taking moments about Ra 

load X leverage = moment of force 

8000 X 5'0" = 40000 
6000 X 19' 0" = 114000 
2000 X 27' 0" = 54000 



-9066%] 



Total moment of force 2080Q0 

And Ri = 208000 -f- 30' — 6933% lbs. 

Case VII. 



4-000 fbs 



9000 fbs. 



4 0' 


4.0" 


lO'O" 


/-o 


fo'-h" 








3000 /bs.perlmfe^ 




< 




' 




y/Z^XAfjyXJXMMMM, 


1 ' 




so'o^ 




' 


» 9^ ^ ^ 


^y Mt^. 











^f. /SS3S^ /U 



Figrure No. 13 
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Taking mohients about Ri we have 

load X leverage = moment of force 
4000 X 4' 0" = 16000 

(Assume the uniform load concentrated at its center.) 
30000 X 13' 0" = 390000 
9000 X 20' 0" = 180000 



Total moment = 586000 

And Rs = 586000 -^ 30' O" = 19533%. 

Therefore Ri must equal (4000 + 30000 + 9000) — 19533% or 
23466% lbs. 

Case VIII. 

20.000 lbs. €000 lb^3000lbs SOt>0 /b^. 



30- 


Ay-O" 


^'-o' 


S'C 




&'o' 


• 


' 






\ 


/000/hs/ff, 


t. 


% ' ' •■ 




J 



^,  fSOOO /Jbs 



e^ - /^CC4? /b^ 



Figure No. 14 

Taking moments about Ri 

load X leverage = moment of force 

20000 X 3'0" = 60000 

2000 X 18' 0" = 36000 

3000 X 22' 0" = 66000 

uniform load 6000 X 33' 0" = 198000 

5000 X 36' 0" = 180000 



Total moment = 540000 
And Ra = 540000 -^ 30' 0" = 18000. 

Therefore Ri = [(20000 + 2000 + 3000 + 6000 f 5000) — 
.«««3j or 18000 lbs. 

iking moments about R2 we have 

)sitive moments acting downward on Ri. 

3000 X 8'0" = 24000 

2000 X 12' 0" = 24000 

20000 X 27' 0" = 540000 



588000 



(over) 
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Negative moment beyond R? 




tending to relieve or de- 




crease load on Ri, sub- 




tracted. 




uniform load 6000 X 3' 0" — 


18000 


5000 X 6'0" •— 


30000 48000 



540000 
And Ri = 540000 -7- 30' O" = 18000 lbs. 

The foregoing illustrations establish the fact that reactions can 
readily be calculated by resolving the loads and reactions into 
moments of force. 

22. Simple Beams. 

A simple beam is a beam resting on a support at each end, 
and is not tied in or restrained at its ends. 

23. Cantilever Beams. 

A cantilever beam is a beam either or both ends of which over- 
hang its supports. The overhanging ends of beams in cases IV 
and VIII, pages 258 and 261 are types of cantilever beams. 
Beams with one end held or restrained* in a wall or by being 
secured to a column or other structural member, as shown in 
figures 15 and 16, are also cantilever beams. 




^ Ca/f ft /ever 
J3eam 




Cantt/ever 
Seom 



Figure No. 16 



Figure No. 15 

24. Continuous Beams. 

A continuous beam is a beam resting on two or more sup- 
ports as shown in Fig. 17. 



I 1 1 



I?, 



Figure No. 17 
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25. Restrained Beams 

A restrained beam is a beam the ends of which are not free, 
such as one with both ends built into masonry walls or secured 
top and bottom to columns or other vertically braced members. 

SHEAR 

26. Shear Defined 

Shear is the internal stress in a body which resists the tend- 
ency of two adjacent parts to slide on each other, due to the 
action of two equal and parallel external forces, called shearing 
stresses, acting on opposite sides of the plane of shear. 

We have this action as a general principle, exemplified in a 
pair of shears or scissors with the two blades adjacent to each 
other, one tending to hold a portion of the material in a fixed 
position, and the other to force an adjacent portion of the ma- 
terial to the extent of causing it to slide by or shear off. 

In joists, beams and girders there is a positive like tendency 
to shearing in both vertical and horizontal planes caused by the 
internal resisting stresses and the external load forces. 

27. Vertical Shear 

We have previously described the tendency of beams to break 
by bending, typified by applying a load on the beam between 
supports. The load may be applied at any point or points and 
develop this tendency to break by bending. 

We may, however, apply a heavy load at some point or points 
on a short beam or near the end of a long beam and cause the 
beam to fail at or near the point of load application by the 
breaking down of the beam structure in a similar manner to the 
cutting of the fabric previously described. 

T^he beam is presumably designed to safely carry the applied 

d or loads, therefore at any point on the beam the resistance 

the beam should provide a practically rigid member which 

n be likened to the blade of the shears holding a portion of 

e material in a fixed position, and the load on the beam as 

erting the force of the other blade tending to sheer or sepa- 

e the beam structure. These two conditions are illustrated in 

^s. 18 and 19. The shearing failure being based on vertical 

'^ar. 
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loacf 



Load 




— rl'l ••"*^ 





A Bre.^ By Bending ^ ^^^^^ a,^,e.r 

Figure No. 18 Figure No. 19 

28. Horizontal Shear 

The tendency towards the decreasing of the strength, or the 
failure of beams by horizontal shearing can readily be seen and 
understood by laying two yard sticks on top of each other thus, 

and supporting them at the ends on chair backs 
or other supports, and then hanging a load of 
sufficient weight in the center of the sticks to 
cause a sag or deflection of 2 or 3 inches, you 
will find that the surfaces of the sticks have slipped on each 
other in a similar manner to that shown in Fig. No. 20. 





Figure No. 20 




The same thing happens if three or four or more yard sticks 
are used, laying them on top of each other loosely, and with 
proportionately heavier load. 

Also note that the sticks all act together, or the two top sticks 
slide on each other practically the same as the two lower sticks. 

Assuming the sticks 1 inch wide and % inch thick, note the 
sliding effect of four sticks on each other under a load which 
will cause say 3 inches deflection, then place the same four 
sticks side by side in a vertical position as shown in Fig. 21, and 
apply the same load and there will be much less de- 
flection, yet we have the same four sticks and there- 
fore the same amount of material, but different < 
ditions. 

The essentially different condition is the increas 

the depth of the unit section, the one beam 1 i 

deep being stronger than the four beams % i 

This is because the resisting value of the unit b< 

is based upon moments of force, which moments increase rap 

with increase of leverage, or depth. 



 



Figure 
No. 21 

deep each. 
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Again take these four yard sticks and drill a series of holes 
about the size of a match stick, 2 or 3 inches apart throughout the 
length of the yard sticks thus. 





Figure No. 22 

take two match sticks and insert them in the end holes of the 
'four sticks, as shown in Fig. 23, and you will find that upon 

again loading the yard sticks, that the 
match sticks will be broken off or 
crushed between the yard sticks as 
they deflect from a level line. TTiis 
_ shows that this slipping or sliding of 

Figure No. 23 the surfaces is a very decided factor. 

If you insert tight fitting nails in a number of the holes near 
[the end of the yard sticks you will find that it will be possible 
to overcome this slipping or the tendency to shear and produce 
built up beam with stiffness equal to the four yard sticks 
placed in a vertical position. 

A further fact will be developed by placing either a match 
Estick or a nail in the center hole in the yard sticks, as shown in 







Figure No. 24 

. 24, with the load also located at the same point. It will be 
1 that the slipping of the yard sticks on each other will not be 
•come, nor will the match stick be broken or crushed. 

lis shows that there is no sliding or shearing at this one 
.t. Thus proving the statement that there is no shear 
*^ed as zero) under a centrally located concentrated load. 
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29. Concentrated or Distributed Loading 

In the case of a single load applied at one point the tendency 
to shear or slip is the same in intensity throughout its length 
from the Ipad to either support. If the load is not applied in the 
center of the beam the tendency on each side of the load is dif- 
ferent, and in proportion as the reactions Ri and Ra differ. 

If the load is in the center of the beam the reactions and the 
tendencies to shear are equal on each side of the load. 

In the case of uniformly distributed loads or in fact any dis- 
tributed loading the intensity of the shearing tendencies increases 
proportionately with the load from some point in the beam at 
zero, to the support at which point it is maximum. 

30. Shearing in Various Types of Beanis 

While beams and girders are frequently formed by spiking or 
bolting together a number of joists with the various members 
in a vertical position, the usual types of beams or girders are of 
one piece of material, being either cut from a wooden log or 
rolled into shape from structural steel bars. 

In beams of this type we do not have the distinct layers or 
separate sheets of materials as with the assembly of yard sticks, 
but failure of beams show the same tendencies toward slipping 
or shearing apart of portions of the structure of the beam. 

This shearing tendency also acts in a vertical direction. There- 
fore these two shearing tendencies, horizontal and vertical, must 
be considered in beam and girder design and construction. 

In the design of reinforced concrete beams and plate girders 
the consideration of both vertical and horizontal shearing stresses 
is an important item, as such beams and girders are designed in 
detail by the engineer designing the structure. 

The. values of both concrete and steel in resisting shearing 
stresses are known and can readily be applied to the beam de- 
sign in question. 

These values are also known in the case of wood beamL d 

rolled structural steel shapes, but these beams being of stan 'd 

sizes and shapes, the resistance to shear and bending are air ly 

calculated and published in hand books, consequently foi 11 

practical purposes designing with such beams involves m ly 
the selecting of beam sections from tabulated information. 

From these experiments we have demonstrated the folio g 
facts; 
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First, that there is a tendency throughout the depth of the beam 
for one portion to slip or slide on another portion. 

Second, that the tendency is practically the same at any point in 
the depth of the beam. 

Third, that there is one point in beams where there is no tendency 
toward shearing. 

Fourth, that by inserting a weak material in the form of stirrups, 
pins or dowels, the shearing tendency will break or crush these 
weak members. It is also true that an over strength material 
may be inserted which will not fail itself, but will cause the 
fabric of the beam surrounding the over strength member to 
crush, and thereby produce deflection. 

Fifth, with a single concentrated load at any point the intensity 
of thie shearing tendency is constant on either side from the 
load to the point of support. 

Sixth, with a distributed load the intensity of the tendency to 
shear varies as the loading and reactions change. 

The vertical shear at any section as at a-b 



V/ 



W 



Figure No." 25 

is equal to either reaction minus the sum of the loads between 
that reaction and the point or section in question, thus the shear 
at a-b equals Ri — W or R2 — W. 

It follows from the above that: 

First, for a uniformly distributed load on the beam the maximum 
ar is at the supports, and is equal to one-half the total load 
the beam, or to the reaction at each support. The minimum 

;ar is at the center of the beam and equals zero. 

Second, for a beam with a load concentrated at the center, the 
Lximum shear equals one-half the load on the beam, and is 
iform throughout the beam. 

Third, the shear in a simple beam cannot be greater than the 
^ter reaction. 
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Fourth, the calculation oi shearing stresses in simple beams in- 
volves only the loads between the two supports in question. 



31. Examples 

Case I (see Case I, page 257) 

I"* 

I ^oao itn.per h'n foot 



^//'y^^y^^r'y/'^^r^^f^r^^^y^y^^^X/'f^^^^^f^^^^^y 



4'0 



^o'^o' 



^, - SCOPO /bs ^i - S!)0OO lbs 

Figure No. 26 



As described in the 
first statement above 
noted, the shear at 
at either support is 50,- 
000 lbs., and in the 
center is zero. At point 
a-b the shear equals 
(Ri) 50,000 lbs. less 
(5,000 lbs. X 4') or 
30,000 lbs. 



Case II (see Case II, page 258). 

The shear at any point between the reaction and the load on 



/OOOO /b^. 



too 




/O'C 




1 

• 


1 


• 


t. 


zo'o 


1 



Ri = 5,000 lbs. 



R» = 5,000 lbs. 



Figure No. 27 



each half of the' 
beam is 5,000 lbs. 
as described . in 
the second state- j 
ment above noted, i 
and passes thru! 
zero at the center' 
of the beam. 



Case III (see Case III, page 258). 



f OOOO its. /OOOO/Jb^. /OOOO lbs. 



90 

m m 



f 



70 



7-0' 



30 j 



« — 



ZO'O 



/Z- i^COO /6^. ye> iSOOO Ihs 

Figure No. 28 



The shear is uni- 
form throughout the 
3 feet at each en ' ^f 
the beam at \i 
lbs., and unii n 
throughout on < h 
7 foot section a 
the center line 
"^00 lbs., and ps 
through zero * 
tiie center loacf 
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Case IV (see Case IV, page 258). 



loooaibs- 



/OOOOfbs. 



fOOpO /bs. 





lO'O 






/O'O 






\ 




\ 


1 




l^'-O' 




i 

t-6 















R,-t3000 fb^ 



/5?y . tSOOO lbs. 



Figure No. 29 



Case V (see Case V, page 259). 

The maximum shear is at the support 
1700 lbs. from that point to the first load 
ZOQofbs. 




Ri-i700ibs, 



^t300 /bs 



The shear on each 
of the two 2 foot 
sections of the beam 
extending beyond 
the supports is uni- 
form at 10000 lbs. 
and uniform at 5000 
lbs. between the cen- 
ter load and the sup- 
ports on each side of 
the load, and passes 
through zero under 
the center load. 



Ri, and is uniform at 
to the right at which 
point the shear 
passes through zero, 
or changes sign from 
positive (+) to nega- 
tive (— ). 

The shear from the 
load to the reaction 
R2 is uniform at 300 
lbs. 



Figure No. 30 



Case VI (see Case VI, page 260). 
^ 000 lbs, 4>eoo /bs. 



3-6 



s'-o' 



1 



/4-''0 



SOOO lbs. 



• <t 



30'0 



P/-6933^ lbs. 



/^r ^0(>^%Jts 



Figure No. 31 



lb 



e maximum shear is uniform for 5 feet from R2 at 9066% 
nd passes through zero under the 6000-lb. load. The shear 
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at a point 9 feet from R2 = 9066% lbs. less 8000 lbs. or 1066% 
lbs. 

Case VII (see Case VII, page 260). 

4^00 /ts 9000 fbs. 



40 



4'0 



4. 



fO-O" 



t-0 

• * 



i 3000 /bs. p^lmfetf 



, *_.. 



10 o 



30' o' 



Je,Z34^C>V3 /bs 



^^./3S3S 



^/hs 



Figure No. 32 



The maximum shear is uniform in the four feet to the right of 
Ri at 23466% lbs., and passes through zero 14.49 feet from Rx, 
being figured as follows: 

Ri = 23466% lbs. 

less load 4 feet to right 4000 lbs. 



Reducing the shear to 19466% lbs. 

The next loading is uniform and reduces each foot by 3000 lbs. 
or 19466% h- 3000 = 6.49 ft. from the 8' 0" point to the right 
of Ri. 



Therefore the distance is 

4.0' + 4.0' + 6.49' or 

Figuring from R2 we have: 

R2 = 19533% lbs. 
less load 10 ft. to left (cb 9000 lbs. 



14.49' 



Reducing the shear to 10533% lbs. 

Then the uniform load 

reducing each foot @ 3000 lbs. ) 10533% lbs. 

equals 3.51 feet 
Therefore the distance is 

10.0' + 2.0' + 3.51' or 

Total length = 
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Case VIII (see Case VIII, page 261). 

20.000 lbs, SOOO Ib^JOOOlbs 



so 


f^'-O" 




A'-O^ 


S-o 




6-i?" 


1 






 




 "^ 


/OOOlhs/ff. 




f*^!rje^*jr^^f*j^^f 1 






so'-o" 




\ 



















SOOO /b^. 



R, - fSOOO JJbs 

Figure No. 33 
Shearing stresses taken from Ri — 



/e? - )S.COO /Jbs 



for 3 feet from the right of Ri, maximum at 18000 lbs. -\- 

from 3 to 18 feet from Ri 2000 lbs. — 

from 18 to 22 feet from Ri 4000 lbs. — 

from 22 to 30 feet from Ri 7000 lbs. — 

At the right-hand side of Ra the maximum shear is the full 
cantilever load or 11,000 lbs. as there is no other support for 
the load, this shear decreases from that point as the uniform 
load decreases, and is 5000 lbs. at the end where the concentrated 
load is applied. When considered from R2 the shearing stresses 
will have the reverse signs from those noted above as from Ri. 

The horizontal shear per any lineal inch of beam is usually 
taken as equal to the vertical shear divided by the effective depth 
of the beam at that place. This subject of horizontal shear is 
treated in greater detail in the chapter on the Details of Rein- 
forced Concrete Beam Design. 

BENDING MOMENTS 

82. Bending Moments Defined 

Bending moments compare with and are of the same unit values 
as the resisting moments which are described in Section 16, 
and this comparison is previously referred to in the fifth para- 
graph of Section 14. 

It is usual to make a general layout of the building to be de- 
signed, and compute the loads carried by joists, beams, girders, 
etc., and then select or design members properly proportioned 
and of sufficient strength to carry the loads imposed. Joists, 
simple beams, girders and colurhns should be considered in the 
I order named, because joists are usually supported on simple 
[ bee I or walls and simple beams on girders or walls and girders 
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on columns or walls, and the reactions from the lighter members 
constitute loads on the heavier members. 

The maximum bending moment is what we require in investi- 
gating beams of uniform section, and is therefore the quantity 
to be obtained in all cases. 

The bending moment of a beam at any section is the name 
given to the algebraic sum of the moments of the external forces 
on either side of the section in question, with reference to a 
point of the section. 

For any beam the bending moment at any point or section a 



1 1 I 

Figure No. 34 

is the algebraic sum of the moments of the external forces to 
the right of a, or to the left of a, considering the point a as the 
point about which moments are taken. Therefore as previously 
suggested in section 20 we must picture in our minds the point 
about which moments are taken as the load W at point A in 
figure No. 4 and the forces at either reaction as tending to rotate 
about that point. 

The maximum bending moment in a simple beam is where 
the vertical shear passes through zero going out from either 
support and is always under a load, it is therefore first necessary 
to know or determine the point where the vertical shear passes 
through zero by the methods previously given, and then take 
this point as the point a above referred to. 

A simple beam is a beam resting on a support at each end, 
and which is not tied or restrained at its ends. 

A uniform load is composed of an infinite number of concen- 
trated loads. The ends of joists spaced at 24-inch centers or 
less are figured as a uniform load on the beam. 

The term span in building construction means the dis e 
from center to center of supports. The distance between 
ports is termed as the clear span. 

The bending moment is usually figured on the basis o * 

clear span or from the face of supports, in the case of be > 

which are secured at the ends either to other structural men > 

or imbedded in masonry walls or piers. In the case of ' ? 
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freely supported the length shall be the distance between the 
centers of supports. The span length for continuous beams shall 
be the clear distance between faces of supports. Where brackets 
are used the span shall be measured from the point where the 
bracket increases the beam depth by one-third. 

33. Bending Moment Problems 

1st problem. For a simple beam with a load concentrated at 
the center we have the condition as shown in Fig. 35. • 






r *-« 


*>f , 


. 


• 



^r i hod pi^^^ No. 35 ^^'i /^^^ 
As in Case II, page 258, the reactions each equal % of the load. 

As in Case II, page 268, the shear passes through zero in the 
center under the load. 

« 

Therefore the point a is located in the center, and the bending 
moment equals (Ri or Ra) %W multiplied by (% of the length) 

W L WL 

%L, which also -may be expressed as — X — = = the maxi- 

2 2 4 

mum bending moment. 

If L is used in feet the bending moment will be in foot pounds, 
and if L is used in inches the bending moment will be in inch 
pounds. 

This expression always stands for the bending moment in the 
case 6f a concentrated load in the center of a beam, or in other 
words we multiply the load on the beam by its length and divide 
this product by 4. We can easily find the total moment includ- 
ing the weight of the beam by adding the moment produced by 
the uniform load or weight of the beam as hereafter described. 

2nd problem. For a single load at any point we have the con- 
d'«^'on as shown in Fig. 36. 



•A 



w 



>e. 



Figure No. 36 
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See Case V, page 259, as to the determination of Ri and Rj. 

See Case V, page 269, noting that the shear passes through 
zero under the load, this also locates the point a about which 
moments are taken. 

In Case V, the maximum bending moment based on Ri equals 
Ri X b or 1700 lbs. x 3 feet = 5100 foot pounds, or 1700 lbs. X 
36 inches = 61200 inch pounds. 

The maximum bending moment based on Ri equals Ra X c 
or 300 lbs. X 17 feet = 5100 foot pounds, 
or 300 lbs. X 204 inches = 61200 inch pounds. 

The above expressed in algebraic form to make if describe any 
load and length conditions would be: The maximum bending 
moment equals Ri X b or Ra X c 

Note: The resulting bending moment is always the same, 
whether figured to the right or left of the point of zero shear. 

3rd problem. For a simple beam with a uniform load, we have 
the condition as shown in Fig. No. 37. 




Figure No. 37 



As in Case I, page 257, the reactions each equal % of the load. 

As in Case I, page 268, the shear passes through zero in the 
center of the beam. 

Therefore moments are based on the center of the beam. 

We have first, Ri or Ra = %W (W/2) acting about the lever 
arm %L (L/2) tending to produce rotation or break the beam, 
but we also have acting against this, tending to counteract the 
rotating effect of the reaction, the load between the reaction 1 
the point a, or %W (W/2) about its lever arm, i. e. — ^the ce 
of this load which equals %L (L/4). 

Therefore gathering these together we have: 
(W/2 X L/2) — (W/2 X L/4) or WL/4 — WL/8 = W i 

Therefore the maximum bending moment for a simple b ' 
with a uniform load is always' expressed by the following, W 
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In other words we multiply the weight of the load on the 
beam by its length and divide this product by 8. 

This bending moment added to the moment in problem 1 will 
give the total moment produced by the weight of the beam itself 
plus the moment for a concentrated load on the center of the 
beam. 

The first three problems above given really cover the general 
principles involved in determining the bending moment. 

The general idea is to determine the effect which might be pro- 
duced by assuming the load as the fulcrum, and the reaction as 
tending to rotate around it and break the beam. Assuming a 
single concentrated load we have only the reaction and the load 
at its point of appHcation to consider, and as in problem No. 2 
the bending moment is really nothing but the moment of force 
of the reaction acting about the point of application of the load. 

As the reactions are proportional to the load and the location 
of the load, the resulting bending moment is the same on either 
sid€' of the load. 

And again the resisting moment as explained in section 16 is 
really nothing but the moment of the internal forces in the beam 
acting about each other as the basis of their leverage. 

The balance of the problems will be based upon a combination 
of loads illustrating a more general application of the principles 
already given: when two or more loads are applied to the beam, 
and wherein we consider not only the reactions but counteracting 
loads between the reactions and the point about which moments 
are taken. 

This counteracting load is described in the third problem, but 
is there introduced into a set formula for a uniformly distributed 
load, the following problems will illustrate the point as applied 

in a general way. 

> 

4th problem. 



^ooo lbs. 



S'O 



n'-cr 



'^y^^^/M^^^^X^X^^f^^^^/y^^^y^^^^^^^^X^^yf^^XXf^f. 



7SO fbs. per //>r foot. 



A 



Figure No. 38 
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Ri = 



ri7X2000 5000X10 
L 20 20 



R2 



■[ 



3X2000 5000X10 

•+ 



20 



20 



]- 



(1700+2500) «4200 lbs. 



(300+2500) =2800 lbs. 



Zero shear from R* = 4200 lbs, — [2000 lbs + (250 X X)] = 
in which case X = 8.8 feet. 

Zero shear from R* = 2800 lbs. — (250 X X) = 
in which case X = 11.2 feet. 

Therefore the point a is 8.8 feet from Ri and 11.2 feet from R*. 

The maximum bending moment from Ri therefore equals: 

Ri or (4200 lbs. X 8.8 ft.) less the two counteracting loads 
as follows (2000 lbs. X 5.8 ft.) + (250 lbs. X 8.8 ft. X 4.4 ft.) 
which should be written as follows: 

(4200 X 8.8') — [(2000 X 5.8') + (250 X 8.8' X 4.4')] 
or 36960 lbs. — (11600 — 9680 lbs.) = 15680 foot lbs. 

From Ra = (2800 lbs. X 11.2') — (250 lbs. X 11.2' X 6.6') 
or 31360 lbs. — 15680 lbs. = 15680 foot lbs. 

If however, we take the bending moment for the concentrated 
load alone, in the second problem = 5100 foot pounds 

and add the uniform load based on WL/8 

we have (250 X 20 X 20) -^ 8 = 12,500 foot pounds 



Total = 17,600 foot pounds 

or more with the two loads considered separately and added to- 
gether, we should use the combined calculation resulting in the 
lower value. 



5th problem. 



acoo/ha, ^coc ibs. 



3''d 



• ,-^ •• 



S'O 



i^-'O' 



30'-0' 



/e,'^e33ii lbs. 



Figure No. 39 



SOOO lbs. 



sf-O* 



/^^.SO^^%Jbs. 
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See Case VI, page 260, where the reactions are figured. 

See Case VI, page 269, where the shear is noted as passing 
through zero under the 6000 lb. load. 

The maximum bending moment from Ri equals 

R, or (6933% lbs. X 11') — (2000 lbs. X 8') or 60266 foot lbs. 

And from Ra equals 

Rj or (9066% lbs. X 19') — (8000 lbs. X 14') or 60266 foot lbs. 



6th probleoL 



.4OC0 /bs 




to'o 



9000 /bs 



300O /bs.p erlmfe^ 
SO'O 



^/AH^XMOBM^XXA^A 



lOO 



Figure No. 40 

See Case VII, page 260, where the reactions are figured. 

The shear passes through zero at a point approximately 14% ft. 
from Ri and approximately 15% ft. from Ra. 

The maximum bending moment from Ri equals 

R, or (23467 lbs. X 14%') — [(3000 lbs. X 6.5' X 3.25') -f- 
! (4000 lbs. X 10%')] = 234,896 ft. lbs. 

And from Rs equals 

Ra or (19633 lbs. X 15%') — [(3000 lbs. X 3.5' X 1.75') + 
(9000 lbs. X 5%')] = 234,887 ft. lbs. 

(84. Resisting Inches 

The development of the formula for determining the strength 
of beams brings out the fact that the resisting moment of the 
section (any joist, beam or girder) can be expressed as follows, 

I > ^ 

— • := Resisting moment. 
{ 
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In which I equals the total moment of inertia of the section. 
The value of S equals the stress upon the most remote fibre or 
the modulus of rupture of the material described in Section 
16. The letter C represents the distance from the neutral axis 
to most remote fibre above referred to. 

The moment of inertia indicates the value of the material in 
the beam based on the distribution or location of the material 
as related to the neutral axis or center of action of the section. 

Or in other words, the strength of a supporting member de- 
pends not only upon the area of material in the member, but 
also upon the form or shape of the member. The parts of a 
member whfch are most remote or farthest away from the neutral 
axis are the more effective in resistance per square inch of sec- 
tion. For this reason we find the best design of steel beams to be 
one with a thin web and enlarged flanges at the extreme ends of 
the web. By referring to the published tables of the properties 
of steel I beams we find the moment of inertia of a 10", 35-lb. 
I beam to be 145.8 and the moment of inertia of a 13", 35-lb. 1 
beam 227.0. As the total weight per lineal foot is the same, the 
total area must be the same, but the moment of inertia increases 
with greater depth. We can also demonstrate the difference in 
supporting powers by rolling up a piece of note" paper into a 
small roll, say to pencil size or smaller, and also rolling a similar 
size sheet of note paper into a roll say 1% or 2 inches in diameter. 
Stand these on end and see what they will support by loading 
them with books or other weight, it will be seen that the larger 
roll although of the same area of material as the smaller, will 
support a much larger load, and will have a decided advantage 
in longer lengths, owing to its larger girth. 

I X S 

Referring again to the formula , we can by simply elim- 

C 
inating S determine a unit value based on the section itself and 
termed the resisting inches or section modulus. Again referring 
to the 10" 35-lb. and 12" 35-lb. I beams, which are symmet :al 
sections, we find by dividing the moment of inertia (I) by he 
distance to the extreme fibre from the neutral axis or centr ^'C 
have as follows: 

I 145.8 

10", 35-lb. I beam — = =29.2 and for 

C 5 
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I 227.0 

12", 35-lb. I beam — = = 37.8. 

C 6 

These figures 29.2 and 37.8 will be found in the steel hand book' 
tables as the section modulus of these beams, and the same is 
true for joists, beams or girders of any shape or size, and you 
will find similar tabulations for plate girders, wood beams and 
joists, etc., wherever the properties are listed. The tabulation of 
the properties of Berloy Metal Lumber sections will be found 
in the fore part of this book. 

By taking this value of S which has been eliminated from the 
above mentioned formula and dividing it into the bending moment 
produced by any system of loading we can likewise change that 
figure into the required resisting inches of section. 

The values of S are known and published in hand and text 
books. If a steel beam is desired to carry the load divide by 
16000 lbs., which is the usual value basis of S for steel, and 
then select a steel beam with similar resisting inches value, or 
section modulus. 

If a wood beam is desired divide by its value of S, and select 
a wooden beam with similar resisting inches value, or section 
modulus. 

Note that a bending moment of 407200 inch pounds will re- 
quire (467200/16000) 29.2 resisting inches in a steel member, 
but if a wood beam is to be used at say a modulus of rupture or 
value of S at 1200 lbs. per square inch, the beam value in resist- 
ing inches will be (467200/1200) approximately 389 R. I. and 
will require a 14" X 14", 10" Xl6" or 8" X 18" member (see 
pagre 8 Southern Yellow Pine Manual, SeventR Ed. 1919). These 
are practically correct, being as close as can be selected from 
stock material. 

This method of reducing requirements into resisting inches, and 
then selecting a beam of the desired material with a similar value 
in »ection modulus is a usual and desirable way of designing 
joi ^"u beams and girders. 

S5. Lrimitations in Design 

*re are two limitations in the design of steel beams which 
sh' d be kept in mind and considered when necessary. 

J St. The relationship of width of flange to length of span. A 
dei '~*^ion of this point is given on page 191, Carnegie Pocket 
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Companion, 22nd edition. Unless the beams are properly braced 
sideways the carrying values should be regulated as noted in the 
table on the page referred to. 

Second, In short beams with heavy loads it is possible to cause 
the beams to fail by shear at the ends or at the point of applica- 
tion of the load. Allowable web shearing values are given on 
page 196 of the Carnegie book referred to above. 

If the principles of design and the limitations involved are not 
thoroughly understood, all designs should be checked by a com- 
petent engineer. 

REINFORCED CONCRETE BEAMS 

36. Types of Structures 

In the design of reinforced concrete beams we encounter ques- 
tions, which, while also involved in wood or steel beams, are not 
generally considered in such detail as they are in reinforced con- 
crete beam design. 

In wood and steel beam design we have the same material to 
consider in both top and bottom flanges, and these materials have 
established values which are also the same in both flanges. 

Beams composed of but one material of like value top and 
bottom, usually designed and fabricated with a section or shape 
symmetrical about the center line, between top and bottom, in 
such beams the neutral axis (see Sec. 5) is also in the center^ 
of the beam. 

Among the structures of unsymmetrical section are included 
trusses, trussed beams and reinforced concrete beams. Trusses 
are composed of a skeleton framework the various members of 
which are designed to resist the tension, compression, and shear- 
ing stresses. These stresses are readily computed by simple 
mathematics or the easily understood graphic method, descrip- 
tions of which may be found in books on structural engineering. 

Typical trusses are illustrated in the following drawings: 





Figure No. 41-A Plgure No. 41-B 

280 



BERLOV BUILDING MATERIALS 



GENERAL DESCRIPTION OF BEAMS AND JOISTS 

Trussed beams are composed of a simple beam (usually wood) 
strengthened by a trussed rod or chord, typically as shown in 
the following drawings: 

rWood .^ean^ \ — Woocj Beam 

^-^ — ^-^ — ^ . 1 1 w ^r^"^ 




Figure No. 42-A Figure No. 42-B 

Such beams are also easily calculated by simple mathematics 
or the graphic method. 

37. Reinforced Concrete 

Reinforced concrete beams are composed of concrete (poured 
or molded into shape in wood or iron forms) and including steel 
 reinforcing members. The concrete is designed to resist the 
compressive and shearing stresses and the steel to resist the 
tensile stresses. Concrete is not considered as resisting tensile 
stresses, but the steel is frequently designed to assist in the 
resistance of shearing and compressive stresses besides resisting 
tension. This subject is covered more fully in the chapter on 
the design of reinforced concrete beams. 

We have here a beam in which the principle tensile and com- 
pressive stresses are resisted by different materials, which ma- 
terials also have different unit values, and different shapes and 
quantities in the top and bottom flanges, and the neutral axis is 
therefore not in the center of the beam. 

The method of calculating beams includes determining the loca- 
tion of the neutral axis. In beams of like material and uniform 
s tion in top and bottom flanges the neutral axis is in the center, 
b : in beams of unlike material and different section in top and 
b :tom flanges the neutral axis is not in the center. Reinforced 
c icrete beams are of this latter class. 

The location of the neutral axis is primarily dependent upon 
tl : relative elasticity and resisting values of the materials in the 
fl -"res of the beams. 
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It has been determined by repeated tests that for a stress per 
pound per square of cross section the steel will stretch or com- 
press about 1/15 as much as an equal section of area of con- 
crete, therefore the ratio of 15, based on the moduli of elasticity 
of concrete and steel, has been almost universally adopted as the 
ratio used in reinforced concrete design, and which factor is as- 
sumed as constant for 1-2-4 stone or gravel concrete and steel 
reinforcing bars. This ratio (Es H- Ec) is usually designated by 
the notation n. The other factors involved, i. e. — the tensile and 
compressive values of the materials used, may, however, vary in 
accordance with the governing regulations, nature of materials 
used, or, the judgment of the designer. 

The underlying principles previously described, however, apply 
in the design of reinforced concrete beams, and such beams of a 
predetermined size and shape may be reinforced with steel rods 
so that the resulting beam will carry the desired load; or beams 
of undetermined size may be specially designed to carry the de- 
sired load with maximum economy in materials of construction. 

The specially designed beams are based upon the use of the 
minimum quantity of concrete and reinforcing steel, which quan- 
tities are proportioned by their allowable powers of resistance to 
the stresses to which they are subjected. 

In reinforced concrete buildings it is not unusual for a number 
of beams of different lengths and loadings to be made of uniform 
size for simplicity and economy in form work, or possibly for 
uniformity in appearance. In such cases it is usual to carefully 
design the beam size for the group, to suit the maximum re- 
quirement, and then reduce the quantity of steel reinforcemr in 
the other beams to suit their requirements. 

In designing the beam of maximum requirement the si of 

the beam and the area of reinforcing steel are so selected . to 

fully develop the maximum allowable unit stress in both la- 

terials. Beams so designed are said to be reinforced wit' he 
critical percentage of steel or are termed as balanced be- 
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38. Outline of Reinforced Concrete Beam Design 

In designing rectangular reinforced concrete beams with the 
critical percentage of steel we proceed as follows: 

1 — Locate the neutral axis, based on the value of the materials. 

2 — Determine the area of concrete comprising the top or com- 
pression flange (the material above the neutral axis). 

3 — Determine the value of the top flange in compression, based 
on its area multiplied by the average value of the material. 

4 — Locate the center of action of the concrete in the top 
flange. 

5 — Determine the effective depth of the beam (the distance be- 
tween the center of action of the steel reinforcement and the 
center of action of the concrete compression flange (jd). 

6 — Determine the resisting moment of the concrete, by multi- 
plying the value of the ^concrete in compression by its lever arm 
(the effective depth of the beam or jd). 

7 — Determine the amount of steel reinforcement required to 
develop this resisting moment, by dividing the resisting moment 
by the product of the value of steel per square inch and its lever 



arm. 



■?^!^m^ 




Figure No. 43 

39. Unit Beam Constants and Coefficients 

By carrying out the calculations involved in determining the 
above noted data based on a unit size beam, say 1 inch wide by 
1 'ch deep, we can develop ratios and constants, which may be 
ap lied to the design of any size rectangular beam based on vary- 
in /alues of material. 

lese values do not usually exceed steel at 16,000 or 18,000 
lb and concrete 650 lbs. per square inch, and the ratio of the 
m luli of elasticity of steel to concrete or (Es -r- Ec) is almost 
ur "^rsally used in building construction as 15. 

; have prepared 6 tables with values within the above limits 
"wl ire reproduced on pages 288 to 293. 
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TABLE A. VALUES OF k (n = 15) 

Table A (page 288), gives the value of k based on various 
ratios p, which value of k multiplied by the effective depth of 
the beam (d) will locate the distance to the neutral axis of the 
beam from the 'top (item 1, outline of design). This value ap- 
plies to either slabs, rectangular or tee beams. 

TABLE B. VALUES OF j (n = 15) 

Table B (page 289), gives the value of j based on various 
ratios p, which value of j multiplied by the depth of the beam 
(d) will determine the effective depth or lever arm of the beam, 
(item 5, outline of design). This value is correct for slabs, 
rectangular beams and for tee beams wherein the neutral axis is 
above or at the bottom edge of the flange. It also can be used 
to get very close results in other tee beams. See page 309. 

TABLE C. STEEL AND CONCRETE STRESSES (Steel Max. 

16,000 lbs. and n = 15) 

Table C (page 290), indicates the stresses in steel and con- 
crete (maximum values of steel at 16,000 lbs. and concrete at 
650 lbs. per squajre inch) which are developed in rectangular 
beams based on the use of varying ratios of reinforcing steel (p). 

TABLE D. STEEL AND CONCRETE STRESSES (Steel Max. 

18,000 lbs. and n = 15) 

Table D (page 291) indicates the stresses in steel and con- 
crete (maximum values of steel at 18,000 lbs. and concrete at 
650 lbs. per square inch) which are developed in rectangular 
beams based on the use of various ratios of reinforcing steel (p). 

TABLE E. R CONSTANTS (Steel Max. 16,000 lbs. and n = 15) 

Table E (page 292), based on rectangular beams with balanced 
reinforcement, with varying stress values of steel and concrete, 
but in no case exceeding a value of 16,000 lbs. on steel nor 650 
lbs. on concrete, per square inch. 

This table is a series of constants (R) involving the er»*rre 
beam calculation as outlined on page 283, except the width b) 
and depth (d) of the beam in question. 

The constant (R) multiplied by the width (b) and d th 
squared (d^) of any rectangular beam gives the total momei of 
resistance (M) of that beam or Rbd* = M. 

In which calculation R includes in terms of the unit size I im 
either the total steel value in tension or the concrete val' in 
compression multiplied by the lever arm or jd. 

284 



BERLOY BUILDING MATERIALS 



GENERAL DESCRIPTION OF BEAMS AND JOISTS 

The constants R given in the table are based on various ratios 
of reinforcing steel (p), in rectangular beams. 

TABLE F. R CONSTANTS (Steel Max. 18,000 lbs. and n = 15) 

Table F (page 293). The same notes apply to table E 
except that the maximum value of steel is 18,000 lbs. instead of 
16,000 lbs. per square inch. 

The value of concrete, however, remains at 650 lbs* per square 
inch. 

40. Ratio of Steel (p)* 

The ratio of reinforcing steel in a beam may be determined 

in a number of ways, such as: 

First. Upon the basis of n and the maximum allowable values of 
the concrete and steel, which ratio is known as the critical 
ratio or percentage of steel, producing a balanced beam. Ratios 
(p) are given for various combinations of concrete and steel 
values in tables C and D as follows: 

Table C (page 290), values of steel between 16,000 and 
10,500 lbs. per square inch with a constant corresponding value 
of concrete at 650 lbs. per square inch. Also values of con- 
crete between 650 and 201 lbs. per square inch with a constant 
corresponding value of steel at 16,000 lbs. per square inch, and 
n = 15 in both cases. 

Table D (page 291), values of steel between 18,000 and 
10,500 lbs. per square inch with a constant corresponding value 
of concrete at 650 lbs. per square inch. Also values of con- 
crete between 650 and 226 lbs. per square inch with a Corre- 
sponding value of steel at 18,000 lbs. per square inch, and 
n = 15 in both cases. 
Second.' Upon the basis of the ratio or percentage of the area 
of steel to the total area of concrete in a rectangular beam or 
As/bd. 
Third. In tee beams wherein the neutral axis is either in or at 
the bottom edge of the top flange, and based upon the total 
^rea of an assumed size of rectangular beam of width equal to 
'le width of the flange (b) and depth (d). In this case the 
)ncrete compression flange of the assumed size of rectangular 
eam is fully developed, and only sufficient concrete is required 
1 the stem to properly protect the steel reinforcement, and 
ransmit bond and shearing stresses from the steel to the top 
lange. See figure No. 44. 

Phis ratio is frequently referred to as a percentage of steel or 
A i. 
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Figure No. 44 

Fourth (approximate). In tee beams wherein the neutral axis 
lies in the stem of the beam a little below the top flange, and 
based upon the total area of an assumed size of rectangular 
beam of width equal to the width of the flange (b) and depth 
(d). In this case the concrete compression flange of the as- 
sumed size of rectangular beam is not quite fully developed, 
but an accurate redesign of the beam shows that the small 
amount of concrete cut out just above the neutral axis amounts 
to so little that the approximate value is sufficiently close to 
the actual as to be usable for all practical purposes. 

The correct formula for the calculation of tee beams wherein 
the neutral axis lies in the stem is given on page 304. Another 
approximate method of calculating the area of steel reinforcing 
for tee beams is known as the plate girder formula, so called be- 
cause the effective depth is assumed as the distance between the 
center of the top flange and the center of the reinforcing steel, 
in a similar manner to plate girder method of assuming an ef- 
fective depth as between the center of gravity of the flai es. 
This method is more fully described in the chapter on the d gn 
of reinforced concrete beams, page 309. 

The limiting values of steel and concrete above noted have :ea 
adhered to as being representative of values used in preser ay 
good practice. 



286 



BERLOY BUlLDlx\G MATERIALS 



GENERAL DESCRIPTION OF BEAMS AND JOISTS 

41. Economical Design. 

The greatest economy in design is effected by the use of the 
critical percentage of steel or balanced reinforcement based upon 
the maximum allowable values of concrete and steel. It is there- 
fore evident that the use of an excess quantity of either con- 
crete or steel will decrease the stress per square inch on that 
material, and that a new percentage of steel must be determined, 
based upon the different proportion or combination of values. 

In case of a larger amount of either steel or concrete than 
the proportion involved in the balanced beam, that material will 
naturally not be fully stressed to the maximum allowable value. 

By refiguring the ratio of steel to concrete we will find a new 
value of p, and by referring to tables C and D we may determine 
the stresses in both the steel and the concrete; in table A, the 
value K; in table B, the value j; and in tables E and F, the 
constants R. 

When the concrete is in excess, the ratio p and value k both 
decrease, resulting in an increased value of j with consequent 
longer lever arm (jd) and slightly increased effectiveness of the 
steel reinforcement. The advantage gained in the steel, how- 
ever, i^ more than offset by the cost of the excess quantity of 
concrete. 

Where the steel is in excess, the ratio p and value k both 
increase, resulting in a decreased value of j and consequent 
shorter lever arm (jd) and decreased effectiveness of the steel 
reinforcement, which accounts for the increased area required. 
As the concrete value per square inch cannot be increased, its 
area also must be increased and this lowers the neutral axis and 
effective depth of the beam, resulting in decreased efficiency of 
both materials. The first of the two conditions above described 
is the more economical; therefore as previously suggested, it is 
usually good policy to design a group of beams of uniform size 
on the basis oT the size of a balanced beam for the maximum 
Ic . 

lile the beams noted in the above two cases are not quite as 

e< omical as beams with balanced reinforcement based on maxi- 

m a values, they have (by giving due consideration to the new 

ra ) p) been as economically designed as is possible under the 

ui alanced conditions. The disadvantage in cost will undoubtedly 

b< nore than offset where uniformity and standardization have 

hi - accomplished to any degree. 
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TABLE A 

CONCRETE DATA— FOR RECTANGULAR BEAMS 
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values of p. The values of p in this tabl« 
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j_ _ Effective depth constants (j), based on 

.J^. ! values of p. The values of p in this table 

j ; j refer to the percentage of steel to (he 

L ' I area of a rectangular beam, or 

I -? f . area of steel 

i ! ! p = , and n is constant at IS. 

'   bd 



: i • bd 

..X.I.J.. The effective 



depth =^ the given constant 
(j) X the depth (d) or jd in rectangular 
beams. 
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TABLE C 
CONCRETE DATA— FOR RECTANGULAR BEAMS 



Values of concrete and steel for different values of p, when the 
maximum unit stress in concrete is 650 lbs., and the maximum 
unit stress in steel is 16,000 lbs. per square inch, and n is constant 
at 15. ' • . 



Value 
of P 





1 


2 


3 


4 


5 


6 


7 


8 


9 


.001 


201 


211 


• 

222 


232 


242 


252 


262 


270 


277 


285 


.002 


294 


302 


311 


319 


327 


334 


341 


348 


355 


362 


.003 


372 


379 


386 


393 


400 


407 


414 


420 


425 


431 


.004 


440 


446 


452 


459 


465 


470 


476 


482 


488 


494 


V.005 


499 


506 


512 


519 


525 


530 


534 


540 


545 


551 


.006 


557 
612 


563 
617 


569 
623 


574 
628 


580 
634 


585 
640 


591 
645 


596 

650 
16.000 

14840 


602 


607 


.007 


15840 
14730 


15700 


.008 


15610 


15500 


15390 


15280 


15170 


15060 


14950 


14620 


.009 


14530 


14420 


14300 


14210 


14110 


14010 


13900 


13800 


13700 


13610 


.010 


13560 


13480 


13390 


13310 


13230 


13150 


13060 


12980 


12900 


12820 


.011 


12780 


12710 


12640 


12570 


12500 


12430 


12360 


12290 


12220 


12150 


.012 


12090 


12020 


11960 


11900 


11830 


11770 


11710 


11650 


11580 


11520 


.013 


11460 


11400 


11350 


11300 


11240 


11180 


11130 


11080 


11030 


10980 


.014 


10900 


10860 


10810 


10790 


10720 


10680 


10630 


10590 


10540 


10500 



Values above heavy line are unit stresses in concrete. Conresponding f 8 •« 5 '' 

r 

Values below heavy line are unit stresses in steel. Corresponding fc = 650 1 
Values are based on the equations, fc = I -^[1-k] and fs = r 
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.238 
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249 
432 

E 


261 
440 
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MS 
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312 

478 
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485 


M6 


12100 
11240 
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E 


;E 


10540 


17100 


007 
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TABLE E 
CONCRETE DATA— FOR RECTANGULAR BEAMS 



Constants R for use in the formula Rbd*, for the determination 
of the maximum Resisting Moments of rectangular reinforced 
concrete beams based on varying values of steel and concrete for 
different percentages of steel (p), and n = 15. 

Maximum values | **^^' ^* ^^""ilPfK ^^^ "*•• '"?*' V 

( concrete at 650 lbs. per sq, mch. 



Value 
of P 





1 


2 


3 


4 


5 


6 


7 


8 


9 


.001 


15.15 


16.60 


18.05 


19.50 


20.95 


22.45 


23.90 


25.35 


t 

26.80 


28.25 


.002 


29.70 


31.15 


32.50 


33.95 


35.40 


36.80 


38.20 


39.65 


41.10 


42.50, ' 


.003 


43.90 


45.35 


46.60 


48.10 


49.45 


50.90 


52.25 


53.60 


55.00 


56.40 


.004 


57.75 


59.25 


60.60 


62.00 


63.35 


64.65 


66.10 


67.50 


68.80 


70.10 


.005 


71.50 


72.95 


74.35 


75.60 


77.00 


78.20 


79.60 


81.00 


82.40 


83.80 


.006 


85.00 
98.45 
108.8 


86.50 
99*. 80 
109.3 


87.75 
101.0 
109.8 


89.10 
102.3 
110.2 


90.50 
103.9 
110.5 


91.85 
105.0 
111.0 


93.10 
106.3 
111.4 


94.50 


95.80 
108.0 
112.2 


97.00 
108.3 
112.6 


.007 


|107.5| 


.008 


111.8 


.009 


113.0 


113.4 


113.8 


114.2 


114.5 


115.0 


115.3 


115.6 


116.0 


116.4 


.010 


116.7 


117.1 


117.4 


117.7 


118.1 


118.4 


118.7 


119.0 


119.4 


119.8 


.011 


120.1 


120.4 


120.7 


121.1 


121.4 


121.8 


122.1 


122.5 


122.8 


123.1 


.012 


123.5 


123.8 


124.1 


124.5 


124.8 


125.1 


125.4 


125.7 


126.0 


126.2 


.013 


126.4 


126.8 


127.1 


127.3 


127.5 


127.8 


128.1 


128.3 


128.6 


128.9 


.014 


129.2 


129.4 


129.7 


130.0 


130.2 


130.4 


130.7 


131.0 


131.2 


1.^1.5 


1107.51 


Value c 


>f R for 


critical 


perceni 


tage of s 


teel, wi 


th conci 


etc at 6 


50 lbs., ai 


1 
id -el at , 



16.000 lbs. per square inch. 
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TABLE F 
CONCRETE DATA— FOR RECTANGULAR BEAMS 



Constants R for use in the formula Rbd', for the determination 
of the maximum Resisting Moments of rectangular reinforced con- 
crete beams based on varying values of steel and concrete for 
different percentages of steel (p), and n = 15. 

Maximum values { fo^ntl^aHa^^bs^VrVSch. 



Value 
of P 





1 


2 


3 


4 


5 


6 


7 


8 


9 


.001 


17.05 


18.80 


20.35 


21.95 


23.70 


25.25 


26.90 


28.55 


30.15 


31.80 


.002 


33.40 


35.05 


36.55 


38.20 


39.80 


41.40 


43.00 


44.60 


46.25 


47.80 


.003 


49.40 


51.00 


52.45 


54.10 


55.60 


57.25 


58.80 


60.35 


61.90 


63.50 


.004 


65.00 


66.60 


68.20 


69.75 


71.25 


72.70 


74.45 


76.00 


77.50 


78.85 


.005 


80.50 
95.60 
104.0 


82.10 
97.30 
104.5 


83.60 
98.70 
105.1 


85.00 


86.65 
100.8 
106.0 


88.00 
101.3 
106.5 


89.60 
101.9 
107.0 


91.20 
102.6 
107.5 


92.70 
103.1 
108.0 


94.30 


.006 


1100.31 


103.6 


.007 


105.6 


108.3 


.008 


108.8 


109.3 


109.8 


110.2 


110.5 


111.0 


111.4 


111.8 


112.2 


112.6 


.009 


113.0 


113.4 


113.8 


114.2 


114.5 


iis.o 


115.3 


115.6 


116.0 


116.4 


.010 


116.7 


117.1 


117.4 


117.7 


118.1 


118.4 


118t7 


119,0 


119.4 


119.8 


.011 


120.1 


120.4 


120.7 


121.1 


121.4 


121.8 


122.1 


122.5 


122.8 


123.1 


.012 


123.5 


123.8 


124.1 


124.5 


124.8 


125.1 


125.4 


125.7 


126.0 


126.2 


.013 


126.4 


126.8 


127.1 


127.3 


127.5 


127.8 


128.1 


128.3 


128.6 


128.9 


14 


129.2 


129.4 


129.7 


130.0 


130.2 


130.4 


130.7 


131.0 


131.2 


131.5 



rSf Value of R for critical percentage of steel, with concrete at 650 lbs., and steel at 
18.000 lbs. per square inch. 
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REINFORCED CONCRETE BEAM DESIGN 

RECTANGULAR BEAMS 

1 General — 2 Location of Neutral Axis — 3 Location of 
Neutral Axis at 650, 16,000 and 15 — 4 Effective Depth or 
( jd) — 5 Flange Stress — 6 Width Required — 7 Reinforcing 
Steel — 8 Balanced Reinforcement — 9 Value of Constant 

(R). 

CONTINUOUS AND DOUBLE REINFORCED BEAMS 

10 Negative Moments, Lengths of Suspended Spans and 
Increased Value of Concrete — 11 Double Reinforced 
Beams. 

 

TEE SECTIONS 

12 Solid Slab and Beam Type — 13 Slab with Fillers — 
14 Calculation — 15 Percentage of Reinforcement — 16 
Width* of Stem and Concrete Protection — 17 Girder Bars — 
18 Tapered Cores — 19 Approximate Formula. 

SHEAR AND BOND STRESSES 

20 General Illustration — 21 Vertical Shear — 22 Horizon- 
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NOTATION 

S = Steel in tension, pounds per square inch. 

C = Concrete in compression, pounds per square inch 

(maximum fibre stress). 

n = Elasticity ratio, Es -^ Ec. 

As = Area of steel in tension, in square inches. 

p = As/bd = Ratio of effective area of tension reinforce- 

ment to effective area of concrete. 

b = Width of rectangular beam or width of flange of 

tee beam. 

b' = Width of stem of tee beam. 

d = Distance from the compression surface of the beam 

to the center of gravity of the steel reinforcement. 

m = Distance from the center of steel reinforcement to 

the neutral axis. 

N. A. = Neutral axis of the section. 

k = Ratio of the depth of the neutral axis to the depth d. 

j = Ratio of the lever arm of the resisting couple to 

depth d. 

R = The constant which multiplied by bd^ equals the re- 

sisting moment of the beam or section. 

"1. M. = The resisting moment of the beam or section in inch 
pounds. 

. M. = The bending moment in inch pounds. 
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1. General 

For the benefit of Architects and Engineers who desire to 
use Berloy Pressed Steel Cores, the following has been written. 

This chapter is based on a collection of explanations of essen- 
tial points relative to the design of reinforced concrete beams 
presented in simple form so that "he who runs may read." 

It is assumed that those who design reinforced concrete beyond 
the use of tables for laying out floor panels, understand the gen- 
eral principles of structural engineering as applied to building 
construction. 



RECTANGULAR BEAMS 

2. Location of Neutral Axis 

The following is based on the common theory of beams 
which assumes that the stress in compression or tension is pro- 
portioned to the distance from the neutral axis. The location of 
this neutral axis is determined by calculation based upon the 
tendency of the materials in question to stretch or compress un- 
der stress produced by the load. The ratio of this difference be- 
tween the stretching or compressing of concrete and steel is 
known as the ratio of the modulus of elasticity of concrete to 
that of steel and usually taken as 1 to 15, which means that for 
a stress of one pound per square of cross section, steel will 
stretch or shorten l/l5th as much as an equal cross section of 
concrete. This same ratio is used with either medium or hard 
grade steel and 1-2-4 stone, gravel or slag concrete. If the safe 
stress on steel is taken at 16,000 pounds per square inch of sec- 
tion, then the stress on concrete to produce the same stretch or 
shortening would be 16,000-M5, or 1067 lbs. per square inch of 
section. See Figure No. 1. 

If the concrete were safe for this stress of 1067 lbs. or '''*'* 
steel value only (650X15) 9750 lbs., the neutral axis would 
midway between the extreme fibre of the upper and lower flang 
just as it is in the ordinary wood or steel girders. This is becai 
the shortening or change of length of the upper flange or upi 
effective section would be the same as any stretch or change 
length of the lower flange or lower effective section. 
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[, n-''^'io^r\ 




Figure Na 1 



Based on C=650 Pounds and Sb=16000 Pounds and N » 15 



Pounds 



(A Stress Diagram) 

3. Location of N. A. @ 650, 16000 and 15 

Assuming concrete at 650 pounds and steel at 16,000 pounds 
per square inch and a ratio of 1 to 15, we find that for the neutral 
axis to be in the center, the concrete would have to equal 
16000-r-15 or 1067 pounds per square inch. 

Since, however, the allowable stress on concrete is assumed to 
be 650 pounds per square inch of section, the concrete under this 
condition will not compress or shorten in the same proportion as 
the steel will stretch in the tension part of the beam. That is 

the compression of the concrete will be only — of the stretch 
in steel or say .609. ^"^^ 

This at once fixes the location of the neutral axis for a com- 
posite beam, as it must under this condition be located so that 
the distance kd is .609 of the distance m, in which kd+m=d (see 
Fig. 1, in which all distances may be scaled), d being the distance 
from the upper surface of the beam to the center of the steel re- 
inforcement. Only with the neutral axis so located, will the 
shortening or change of length above the neutral axis be .609 of 
th itretch or change below the neutral axis. 



If kd=.609m 
then we have .609m+m=d 

or m=.621d 



and kd+m=d 
or 1.609m=d 
and kd=.379d. 



herefore the distance to the neutral axis from the top of the 
b< ^, at the values 650, 1600 and 15 is .379d. This distance 
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1 

may also be readily determined by the formula — t" , see table 
giving "k" for different values page 288. 

4. ££Fective Depth or jd 

The effective depth of a beam is similar to that of a plate 
girder or any composite girder, and is the distance between the 
centers of gravity of the flanges. 

The center 6f gravity of the lower flange is of course the c. of 
g. of the steel, and the center of gravity of the upper flange is 
the c. of g. of the effective section of concrete (or 1/3 of the 
distance kd from the top of the beam in rectangular sections). 

This makes the effective depth, m plus 2/3 kd, or .6214d+ 
.2526d=.874d. The above effective depth is for the values as- 
sumed, see par. 3, but by substitution of any or all of the three 
values, i. e., steel in tension, concrete in compression, or the ratio 
of the modulus of elasticity, the effective depth can be determined 
for any values. This distance may also be readily determined by 

the formula, jd = d-^ . See table giving "j" for different values 
page 289. 

5. Flange Stress 

(a) The bending moment divided by the effective depth or 
distance between the centers of gravity of the flanges (as in the 
case of a plate girder or any other type of beam or girder) gives 
the flange stress. 

(b) This stress divided by the tension value for steel, gives 
the square inches of steel required in the lower flange, and 
divided by the value in compression for concrete, gives the square 
inches required in the effective section of the concrete for the 
upper flange. 

(c) But as the effectiveness of the concrete varies from zero 
at the neutral axis to its maximum value (extreme fibre stress) 
at the outer fibre, the lines of the triangle, having its poin^ at 
the neutral axis, and its base at the outer fibre (as show in 
figure 1, (a) and (b) ), will represent the effectiveness of the tn- 
crete in compression. 

(d) Unless the values of the two flanges are equal, I ns 
will have two moments of resistance, one determined by he 
concrete and one by the steel value, in which case the low of 
the two values will rule. 
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6. Width Required 

The width b therefore, will be the width necessary to give 
the rectangular area above the neutral axis, which area, when 
multiplied by the average compressive value of the concrete, 
will equal the flange stress. 

7. Reinforcing Steel 

(a) By substituting values of concrete, steel, etc., and work- 
ing out as per the formula given above, the decimal fraction can 
readily be established which indicates the effective depth for 
calculation of the section, and which fraction is usually between 
.86 and .90. There are many tables published which give these 
values, and they are given in this book on page 289. 

Referring to tables which are based on n~15 and concrete at 
650, with 16,000 pounds value for steel, this is .874 and with 
18,000 pounds is .883. We can therefore, by summing up the 
above calculations, use the following formula for the determin- 
ation of the quantity of steel required at the point of maximum 
B. M. to carry any loading on concrete beams or joists at these 
values. 

B. M. 

@ 16,000 lbs., = As. 

.874Xl6000Xd 

B. M. 

or@ 18,000 lbs., = As. 

.883Xl8000Xd 

As = Area of steel required in square inches. 

For all ordinary calculations, the fractional effective depth may 
be taken as .87, .875 or .88 with results close enough for all prac- 
tical purposes. 

You will note above the line the B. M. which should be in 
"'i pounds and below the line first appears the fractional effect- 
depth, and then the value of the steel being used in calcula- 
1, and the last item being the depth of the beam from the 
ipression face to the center of gravity of the reinforcing steel. 

The form above given is convenient in that the depth is the 
t item used, and can be varied in selecting a beam with 
Reient area of concrete to balance the area of reinforcing steel 
lired as hereinafter described. 
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The resultant gives the number of square inches of steel tensile 
reinforcement required at the point of maximum moment. 

(b) As the moment decreases from its maximum one or more 
rods can be dispensed witli. They are usually bent up diagonally 
to assist in the resistance of the horizontal shear. 

The bend is usually made at about the quarter point in uni- 
formly loaded beams or beams with a centrally concentrated 
load. In other beams the point should be located by calculation, 
and the bend made a short distance beyond that point, so as to 
insure ample grip on the rod before it is actually needed. 

8. Balanced Reinforcement 

(a) Where the strength of a beam or girder is calculated 
by reversing the formula above noted and figuring the strength 
of the concrete in compression by its lever arm and supplying 
only the steel required to care for this maximum R. M., we have 
a beam or girder with the full quantity of steel which can be 
used under normal conditions. The percentage of steel to the 
entire area of concrete (bd) in rectangular beams, remains con- 
stant under the same ratio and values, and is known as the critical 
percentage of steel, or balanced reinforcement at which both steel 
and concrete are figured at full working valtie. 

(b) See the following example. Assume a rectangular beam 
25^" wide with 13.125" effective depth, and with concrete at 650 
lbs., and steel at 16,000 lbs. per square inch. 

The concrete above the N. A., constituting the upper flange ot 
the beam, equals (13.125"X.379) 4.974" deep X 25^" wide or 
126.83 square inches in area, and this at a value of (650 lbs. -r- 2) 
= 41,222 lbs., or the total value of the concrete compression 
flange. 

This concrete value multiplied by tlie effective depth (41,222 
lbs. X 11.47") equals 427,816 inch pounds, and is the greatest 
R. M. possible with this section under balanced conditions at 
the values named. 

For comparison let us reduce this R. M. to foot pounds r 

foot width of floor, thus, 472,816 -^ (12" X 2.12') = 18,585 i 

pounds. Compare this with the R. M. in foot pounds per t 

width of floor given in the last column of floor core construe n 

load tables on page 360, which moment is given as 18,250 ;. 

This was figured on Berloy floor core type of construction, ui ? 
the net concrete compression flange area. 
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Steel must be provided to reinforce the beam in tension, and 
by dividing the flange stress of 41,322 lbs. by the value of the steel 
in tension at 16,000 lbs. per square inch we find that 2.53 square 
inches of steel reinforcement will be required. 

(c) The percentage of steel, usually noted as p, can be readily 
ascertained in rectangular beams by dividing the area of steel by 
the area of concrete (2.53 H- 328.1 inches) giving .0077 or a 
trifle over % of 1% of steel. This decimal will also be found in 
published tables. Any rectangular beam with a smaller percent- 
age of steel will not have its concrete overstressed and therefore 
the above calculation need not be made for such cases. This 
percentage p may be also readily determined by either of the 

following formula, L-tt^I or [i- -rr^l 

^ ' L2(l-3c)nJ L2 8(8+CnJ* 

9. Value of Constant R 

By making the calculation for a beam of unit size we can 
establish a constant by which we can quickly get the maximum 
R. M. of a rectangular beam of any size. 

This constant, called R, based on the beam being of unit size, 
or one inch deep (to center of steel) and one inch wide, also on 
its being reinforced with the critical percentage of steel, and 
based on 16000, 650 and 15 is as follows: bXd^Xsteel in tension 
X effective depth X critical percentage of steel, or lXl*X 16000 
X.874X.0077=107.7, which value can also be found in published 
tables. This constant may also be readily determined by the 
formula R=Spj. See table giving various values of constant "R," 
page 315. 

By multiplying this value of R by the breadth of the beam and 
its depth squared we get the value of the maximum R. M. of 
any size rectangular beam. , 

CONTINUOUS BEAMS 

1 Negative Moments 

i) Owing to the monolithic nature of construction ob- 
t .ed by the use of concrete properly reinforced, advantage is 
t tn of floor slabs and beams which are continuous, and they 
a figured as W. L. over 9, 10 or 12 as per the conditions met. 
1 : result being as shown in Fig. No. 2, a cantilever type of 
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1 with a simple beam suspended between two canti- 
lever beams over the supports. 

(b) It is generally assumed in designing that the negative 
 the support is equal to 'A of the t 



™^^ 






(aj 0£AM ANO ^OO ^IfKAi^nenenT. 



( b) Moment O/agxam 



fc) SHEAH DiAOKAf. 

Figure No. 2 
Continuous Beams 

beam. The actual moment however can readily be a 
finding the length of a beam of the sam_e size, with the same 
per foot with an equivalent moment in WL/8, and conside 
the ends as cantilever beams. 

(c) The rods which are bent up and extend over the sup 
and into the adjoining beam or joist, usually arc designed (t 
tend to the quarter point of the same. Some regulations, ' 
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ever, are based upon their extending far enough beyond the sup- 
port to develop in that distance, the full strength of the rod, 
through the adhesion of the concrete. 

Drawing No. 2 shows bending moment and shear diagrams 
of semi-continuous and continuous beams. 

(d) The fraction of the length of spans figured as continuous, 
giving an equivalent moment in WL/8, as shown above, is ap- 
proximately as follows: 

WL/9= 9428, WL/10= 894, WL/12=.8165. See Fig. 2 (a) and 
(b). 

(e) In continuous beams the extreme fibre stress on concrete 
in compression for the negative moment may be increased 15% 
in value adjacent to the supports (at bottom of beam), if, 
however, -with this increased value of concrete in compression for 
the negative moment, there is a shortage of concrete area in 
the bottom of joists, tapered cores, increasing the width of the 
joists may be used. See par. 18. 

11. Double Remforced Beams 

The value of steel used in compression to assist the con- 
crete, in the compression flange of a reinforced concrete beank 
is determined by its location in reference to the N. A. of the 
beam. A new calculation to establish the N. A. in cases where 
steel is used to assist the concrete compression flange of the 
beam will develop the fact that the N. A. is lowered slightly, 
because the average value of the compression flange will be in-- 
creased. As applied in practice however (the change in location 
being very small), it is usual to base the calculation for the 
added steel on the location of the N. A. already determined for 
the concrete. See par. 2. 

Its value can therefore be taken as the value of the concrete at 
the point at which the rods are placed, multiplied by the elasticity 
ratio. For example, if the extreme fibre stress of 650 lbs. is 
b ig used for concrete and the elasticity ratio as 15, with the 
si 1 located 2/3 of the distance from the neutral axis to the 
e: reme fibre or top of the beam, its value would be 2/3X650X 
1. -^r 6375 lbs. per square inch and steel at this value multiplied 
b the effective depth of the beam will give the added resisting 
n nent. 

i§ customary to place this steel with its center of gravity 
a * 2 inches from the compression face of the beam. 
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The rods should be of sufficient length for the bond value (on 
both sides) to equal the maximum compressive stress in the steel. 

The rods should be accurately located and well anchored to 
the body of the beam with stirrups. 

As this is not economical construction it is generally used only 
in special cases. 

TEE SECTIONS 

12. Solid Slab and Beam Tsrpe 

In the general type of floor known as slab and beam construc- 
tion where beams are 3 feet or more on centers, the rectangular 
beam formula applies very closely and the area of steel can be 
determined in the same way and by the method described for rec- 
tangular beams. L 









h 






• 


I 








r 


£kc£SS AvAtt. 


^^ <:.«!' 


ti.or 


Cc^.-^ 


^ 


£jtc£ss Aymi^ABLB. 1 


L 


Cofsicife-re. 


^^ 




\ CCHCI9€TK \ i 




tJ 


Hauf 


*** 


X 


■^ 


'- /» . 




/V 
Her Cv£/f Ohm * 


1 

n 


1 
n 


«» 


\ pt^T. 0MT, Be/ 

1 


V^3 


ST L»w VsLue . 














1 
* 


\> 




• 









Figure No. 3 

The working out of a diagram as shown (Fig. 3) of a condi- 
tion in which the N. A. is slightly below the bottom of the slab, 
will show a lack of concrete just above the N. A. but of concrete 
of very low value and which shortage is more than compensated 
for by the excess width of slab or plate available which is of 
concrete of a much higher value. 
13. Slab with Fillers 

In the type of construction in whicF Berloy pressed s 
cores or tile fillers are used, where the concrete joists are sp< 
at from 14 to 31 inches on centers, the maximum load earn 
capacities should be worked" out from the value of the cone 
in compression, based on the areas of concrete available at t 
average values, multiplied by the effective depth of the seel 
This principle of calculation also applies to concrete beam! 
girders of any shape. 
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Figure No. 4 



14. Calculation of Berloy Tee Section 

Calculation of maximum resisting moment of the Berloy type 
of core construction, with 12-inch deep 20-inch wide core, 
with 5-inch joist and 2 inches of concrete over the same. Based 
on steel value of 16,000 lbs. and concrete at 650 lbs. per square 
inch, and area of steel at 2 square inches. See figure 4. 

The depth from the top of the concrete to the center of the 
steel reinforcement (based on the use of 1-inch bars) will be 
(12''+2")— (%"+%")=12.75" or d. 

The ratio p=2-^ (25X12.75) =.006. 

The value of j at the above ratio=.885, therefore 12.75" X. 885= 
11.28 or jd. 

Location of the neutral axis from the top=12.75X.344 or 4.39 

inches. The value of the concrete compression flange is deter- 

ned by a summation of the value of the units shown in figure 

multiplied by the effective depth of the beam or jd, as follows: 

ea G 

3"X2.08''=16.i54 square inches. 

Concrete value=^-^: — X650 lbs. or 154 lbs. per sq. in. 

4.39 total 



total=2560 lbs. 
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Area K (Brought forward) 2560 lbs. 

2.2"X.5"X2=2.2 square inches. 

1 71 
Concrete value= -^- •X650 lbs, or 253 lbs. per sq. in. 

^•39 total=537 lbs. ' 

Area J 

25"X.375"=9.375 square inches. 

Concrete value=^^^^ — X650 lbs. or 298 lbs. per sq. in. 

■^-^Q total=2794 lbs. 

Area H 

25"X2"=50 square inches. 

3 39 
Concrete value=» - — X650 lbs. or 502 lbs. per sq. in. 

4.39 

total=25100 lbs. 



Total of all=31011 lbs. 

The resisting moment of the beam based on the concrete 
therefore is 31,011 lbs. X 11.28 inches or 349,800 inch pounds. 

Our pubHshed tables for this section indicate a B. M. of 14,400 
foot pounds per foot wide. This changed to inch pounds and for 
a total section 25 inches wide to compare with the above figure 
is as follows: 14,400 lbs.Xl2"X2.08'=359,424 inch pounds, or the 
two results differ only about 3 per cent. 

The tables have been worked up on the basis of the ratio of 
steel to an assumed rectangular beam of the width of the slab and 
the depth d, as follows: b^25", d=12.75 or an assumed area of 
318.75 square inches, the ratio of steel equaling .006, in which 
case j=.885 and jd=11.28" and the resisting moment based on 
the area of steel equals 2"Xl6,000 lbs.Xll.28" or 360,960 inch 
pounds, or to be exact only 3.22 per cent above the method based 
on the common theory of beams previously described. 

If less care had been taken to determine the real ratio p as the ' 

basis for the selection of the values of j and k, and the value *" j 

been assumed as .874 (based on the critical percentage with j il 

at 16,000 and concrete at 650 lbs. per square inch) the resul )f 

the calculation would have been 355,000 inch lbs. R. M., or < y 

1% per cent above the more accurate method based on the c i- 
mon theory of beams. 

It is therefore evident that for usual conditions, the selet n 
of any value of j from .87 to .88 for general use as sugges' n 
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paragraph 7-a will give results of much greater accuracy than 
will present day construction methods. 

15. Percentage of Reinforcement 

The usual practice in tee beams or joists is not to exceed 
2^ to 3% of steel reinforcement in the tension flange based on 
the area of the concrete joist (exclusive of the tee wings or 
flanges), without investigation under the governing conditions. 

The percentage in the above case is about 2.5%, and as the 
shear is not excessive, and the width is sufficient for the rods 
used, this percentage may be considered safe in this case. 

16. Width of Stem and Concrete Protection 

(a) The width of the stem or web of tee joists or beams is 
reg^ulated by one of two conditions. 

(b) One being the shearing value of the section, based on the 
combined shearing value of the concrete and steel and usually 
limited to a value of 120 lbs. per square inch where concrete is 
reinforced with bent rods and stirrups; or 60 lbs. per square 
inch where concrete is reinforced with bent rods only; or 40 lbs. 
per square inch on concrete without stirrups or bent rods, in 
the cross sectional area of the beam exclusive of the tee wings 
or flanges if any. 

(c) The other being the proper spacing of rods to develop the 
bond value so that the rods cannot slip, added to the necessary 
thickness of concrete covering to the reinforcement for fireproof- 
ing, etc. 

(d) This type of construction being considered as slab con- 
struction with fillers, and as being further protected by a plastered 
ceiling under the same, is usually designed to have % inch of 
concrete protection below and at the sides of the rods and nearly 
all standard regulations call for rods or bars to be spaced 2% 
diameters center to center. 

Thus the width where two rods are placed side by side should 
be 3% times the diameter of the rod plus 2X%" of protecting 
c '!rete. 

ublished tables call for the above noted joist to be 5 inches 
\ J and as per above, 3%Xl+l%"=5 inches width required, 
s he requirements as to width of joist are satisfied. 

All other types of beam and girders require 1% to 2 inches 
c concrete protection outside of the rods added to the proper 
s ^ing between rods as per regulations under which design is 
h "■ made. 
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17. Girder Bars 

A principle practiced in general slab and beam construc- 
tion where reinforced concrete girders carry reinforced concrete 
beams, is, that the portion of the floor slab acting as flange to 
the girder should be reinforced with bars near the top, at right 
angles to the girder to enable it to transmit local loads directly 
to the girder on the principle of a cantilever and not through 
the beam, thus avoiding an integration of compressive stresses 
du6 to simultaneous action as floor slab and girder flange. 

These bars are not generally used in the core type of construc- 
tion unless the beam supporting the joists is of long span and 
heavily loaded. One-half inch round rods 3 to 4 feet long should 
be used, spaced about 12 inches on centers in ordinary beam and 
slab construction, and one rod in each section of slab between 
joists in joist construction when used. 

18. Tapered Cores 

(a) Cores tapered in width are designed for the purpose of 
widening the joists adjacent to the bearings, as follows: 

(1) When the shearing stress per square inch on the regular 
section is excessive, see Par. 16 (b). 

(2) When it is desired to keep the shearing stress low enough 
to obviate the necessity of using stirrups, see Par. 16 (b). 

(3) Where the concrete in compression in the regular section 
at the point of maximum negative moment is overstressed, see 
Par. 10 (e). 

(b) Cores may also be tapered in height when it is desired to 
use them adjacent to a cross beam or girder of tee section for 
the purpose of supplying sufficient concrete in the compression 
flange. 

It is generally assumed that the design is safe if the lowest 
point of the top of the tapered core does not extend inside of 
the triangle previously described as representing the effecf'"e 
section of the concrete, even though this point may be sligl y 
above the location of the N. A. 

19. Approximate Formula for Tee Beams 

When tables are not available and where time cannot e 
taken for more accurate calculation, the following formula of i 
called the plate girder formula will be found convenient, i 
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will usually give approximately correct results for reinforcement 
required. 

B.M. 

For steel, As= , 

sd' 



Figure No. 5 







As=The Area of steel reinforcement required in square inches. 

B. M.=The Bending Moment in inch pounds. 

d'=The distance from the center of action of the steel rein- 
forcement to the center of the plate or slab. 

s=Tensile value of the reinforcing steel. 

By which formula, assuming a concrete section similar to that 
Just figured, i. e.: 14 inches deep over all, with 5-inch wide beam 
and 2-inch thick plate or slab, this approximate effective depth 
equals 14" — (l'' from top of beam to center of slab + %" con- 
crete protection under the rod and %" to center of rod) or 11.75 
inches. 

The steel value at this depth on the 16,000-lb. basis will equal 
188,000 lbs. per square inch. 

Reference to the former calculation shows an effective depth 
of 11.28 inches and a steel value of 180,480 lbs. per square inch. 

The difference in the steel value is only about 4%, which dif- 
ference is so small that the formula is practically correct in this 
case. 

Special care should be used in applying this approximate 
lormula where the joists or beams are spaced close together, as 
the compression stresses in the concrete may be exceeded and the 
design be unsafe. 

SHEAR AND BOND STRESSES 

M. General Illustration 

(a) ^ Thousands of beams have been designed and erected 
in which the simple rules hereinafter noted for caring for shear 
and bond stresses have been applied and have proven entirely 
ade— -^tc. 
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(b) The steel in the tension flange and the concrete m w-^ 
compression flange, resist the tendency to bend under loading, 
having their values multiplied by the length of the lever arm, 
see Par. 5. It is evident therefore, that the concrete between 
the neutral axis and the steel reinforcement must transmit the 
tensile stress from the steel to the concrete in compression above 
the neutral axis. 

(c) The stresses under consideration are those being trans- 
mitted from one flange to the other, and proper provision for 
these stresses is essential to the development of the strength of 
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We can hereby trace the load through the hties of resistance 
within the beam or slab, to the reaction and from there through 
the columns to the foundation where it is carried by the bear- 
ing upon which the entire building rests. 

31. Vertical Shear 

(a) The vertical shearing stress at any point in a simple 
beam is equal to the reaction minus the loads occurring between 
the reaction and the point in consideration. 

(b) This is resisted by the cross sectional area o£ the con- 
crete in the beam (exclusive of the tee wings or flanges if any) 
and the shearing value of the straight reinforcing rods in the 
lower part of the beam. The shearing value of the concrete if 
reinforced with bent rods is usually taken as 60 lbs. per square 
inch or 40 lbs. per square inch on concrete without stirrups or 
bent rods. Steel in shear in reinforced concrete is usually taken 
as 10,000 lbs. per square inch. 

(c) The usual practice is to allow 120 lbs. per square inch for 
the combined shearing value on the cross sectional area of the 
concrete, where it is reinforced with bent rods and stirrups. See 
Par. 16 {b>. 

(d) There are cases in which short spans and heavy loads 
cause the amount of reinforcing steel to be regulated by the 
shearing rather than the bending moment requirements. Con- 
crete brackets under the ends of beams can also be figtu-ed in 
vertical shear, but the question of the cost of more complicated 
form work, etc., should be duly considered. 
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82. Horizontal Shear 

(a) Horizontal shear as herein considered 
described by noting the condition existing whe 
planks are laid over an opening, one on top of 
out securing them together. The result being 
cation of sufficient load they will slide on eaci 

By computing the value required, in nails or c 
them together to make them act as one pieci 
shall for all practical purposes be calculating 
shear. 

(b) The tendency of one part or layer of ( 
on the adjoining layers is resisted by the concr< 
as by the steel stirrups and bent up reinforci 
values noted in Par. 21 (b) and (c) on vertical 

(c) The shearing resistance of the steel roc 
or dowels, extends beyond the actual point of its 
concrete, and the resistance of either stirrups or 
generally permitted to be figured in calculation a 
a distance in the length of the beam not exceedini 
in that portion of the beam where the web stri 
allowable value of concrete alone in shear. 

(d) The horizontal shearing stress is herein 
per any lineal inch of beam (thus resolving it 
like planks for the purposes of calculation) to t 
divided by the effective depth of the beam at tl 
before noted the summation of the same equal 
flange stress. See Par. 20 (e). 

(e) The horizontal shearing stress in the be; 
slant in intensity from the reinforcing steel to 
and decreases in intensity above the neutral axis 
of a parabola) as they are absorbed by the cone 
sion, Fig. 7. 

(f) It is good practice to use stirrups, even 
apparently or theoretically required, as they fori 
or tie for the concrete. 

(g) In figuring stirrups for estimating purpe 
stirrup per foot of length of beam or joist, or fo' 
ing job on addition of 7% of the weight of the 
in joists, beams and girders for stirrups will be 
to the actual requirement. 

BIS 



RLOY BUILDING MATEPIj 



RCED CONCRETE BEAM DESIGN 



(a) J. he steel reinforcement in the bottom of the beam is 
designed to be stressed to its full tensile value at the point of 
maximum moment, which stress decreases until it becomes zero. 

(b) This stress on the rod must be transmitted to the opposite 
or compression flange of the beam, either by anchoring the rod 
or rods at the end of the beam or absorbed and transmitted by 
the adhesion of the concrete. 

(c) "Anchored Bars." Anchorage by nuts and washers is 
seldom used, but rods are frequently bent at the ends as an extra 

ution. The paragraph under the heading of "Use of An- 
d Bars," page 217, 3nd edition of "Principles of Reinforced 
rete Construction" by Turneaure & Maurer, describes the 
of these arrangements for anchoring the rods, 

Adhesion of Concrete 

The total adhesion of the concrete to the surface of 
Einforcing steel must equal the maximum stress in the steel. 

The adhesion or- bond value required per lineal inch of 
s is the same in amount as the change in tensile stress in 
teel for the same inch, which change in stress is equal to 
orizontal shear per lineal inch of beam at the same place. 

Various regulations give 80 lbs. as the bond value per 
e inch on the surface of plain rods, but many times it is 
to get proper bond at this value, so it is preferable to use 
med bars of an approved type which will easily give ISO. lbs. 
ing stress with an ample margin of safety. 

It is seldom necessary to calculate the adhesion value un- 
jlain bars are used and the shear is high on the cross sec- 
I area of the concrete beam, exclusive of the tee wings or 
es if any. 

In case of necessity bond value can be increased by using  
er reinforcing rods, thereby increasing the surface area of 
:eel, and with closely spaced bent up rods and stirrups at the 
)f a beam, the bond value on the rods can be safely in- 
id 25% over the values before given, 

Sond and Shear Stresses in Continuous Beams 

A joist of given size, length and load carrying capac- 
equires different quantities of reinforcement in the lower 
: for various conditions designed for, which changes the 
^t of bond stress thereon, while the total bond and shearing 
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(b) In the ease of beams figured as continuous the bond stress 
is on the bottom rod in the portion of the beam having the 
positive moment, and on the top rods at the ends of the beam 
where tTTe negative moment is shown, see Par. 10 (d) and Fig. 
2 (a) and (b), and is in amount at any point,, equal to "•- 
horizontal shear at the same place. See Fig. 8. 




Fignr* No. 8 

ECONOMY IN DESIGN 

26. RectanEfular Beams and Slabs 

(a) Reference to the following data taken from the ta 
giving various fractional dimensions and values for design, ] 
315. will give information from which comparisons can be m 
and it will be seen that conservative values of steel and cone 
should be selected, both as to following good practice and 
maximum economy. 

(b) In a great many buildings the tee beam type of 
struction predominates, and it should be noted that the s 
principles do not necessarily apply in securing maximum econ 
in these, as apply where rectangular beams or where only i 

(c) In rectangular beams and slabs the values of concrete 
steel selected, giving the higher value of the constant R, p 
the more economical, because the higher the value "* " 
greater the resisting moment of any beam or section 
given size, see Par. 9. 

(d) Slabs are designed as rectangular beams in si 
foot wide, and the steel reinforcement required then 
tributed throughout this width. The rods are usually 
further apart than the.depth of the slab. 
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37. Tm Beams 

In tee section design the full available width of the 
or slab is rarely ever needed, in which cases the 
resisting moment is not limited by the value of the 
is the case with the constant R, which also calls for the critical 
percentage of steel to be used therewith. Par. 8. 

In tee beams we usually have, for the purposes of design, an 
excessive quantity of concrete in the upper flange, and the smaller 
. the quantity of steel we can use with it, the greater the economy. 
Therefore in tee beams the combination giving the greatest effect- 
ive depth to the beam or joist, and thereby the greatest value 
to the steel, will prove the more economical, see Par. 13. 

The type of construction particularly referred to in this chap- 
ter is wholly tee section, the plate or slab acting as the compres- 
lember, bwt the joists are spaced so closely together that 
ate or slab arches from one joist to the next one without 
I slab reinforcemeiit. 
omparative' Tables 

structures wherein the beams are spaced further apart 
enforced slabs used between them, both of the above dc- 
i types of construction are in use. the slab being of rec- 
ar design and the beams of tee design. 



tangular beam based on elasticity 



based on elasticity ratio n 

500 EftKClve D«pth .894 : 
650 Effective Depth .874 
TOO EfFeelive Dtpth ,M8 
750 Effective Depth .362 i 
800 Effective Depth .857 . 
500 Effective Depth .902 
fiSO Effective Depth .S8J 
700 Effective Depth ,877 
750 Effective Depth .872 
800 Effective Depth .867 
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floor-core type of reinforced concrete floor con- 
iisting of a series of parallel connected T-b earns, 
extensive use and is recognized as a standard form 
of fire -re si stive floor and roof construction. 

The Berloy pressed steel floor-cores provide the most eco- 
nomical and practical means for the coring or cutting out of the 
unnecessary concrete below the neutral axis in long span floor and 



The resultant structure is of sufficient depth to permit n 
onomy in the reinforcing steel requirement and avoid undue 
flection. 



le system provides a simple, light weight, economical type of 
'orced concrete construction which may be supported by 
S, structural steel, or reinforced concrete beams. The con- 
; floor or roof construction may be poured in connection 
I the reinforced concrete forming the structural beams, or the 
— ite fireproofing for steel beams. 

BIT 



F!oor Cores and remforcins ateel in place ready for pouring of cc 
Note the Urge pipe ileevea for casting openings in the floor. Wii 

The space "beneath the cores offers a conve'nLent passageway for 

DESCRIPTION OF FLOOR CORE DETAILS 

The various features that go to make up the system a 
follows; 

T-Beams. — The floor structure is in reality a series of 
nected T-beams presenting a flat surface on top. The f 
usually from 3 to 3 inches thick, forms the compression mi 
of the T-section, and the web or rib of the tee, which ei 
the reinforcing steel, projects below the slab. These rih 
from 4 to 6% inches in width, generally spaced from 84 to 
inches on centers. The cores range from 4 to 14 inches in i 

Ceilings.^In the great majority of cases a metal lath c 
is secured to the bottom of the joists, which upon being plai 
produces a flat ceiling surface. There is, however, a ten 
toward extensive use of the construction in buildings for fj 
or storage purposes, which are necessarily designed for 
loads, and where the flat ceilings are not required. In 
cases the cores are removed, and upon removal a concrete 
ing with 3 surface similar in appearance to a wood joist fl< 
produced, 
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Special Features. — The special feature in the core type of con- 
stTuction is in the use of a broad trough -shaped pressed steel 
core, placed in an inverted position, and supported by a wood 
skeleton centering. These pressed steel cores form the centering 
for the sides of the rib and the bottom of the flange while the 
wooden supports form the centering for the bottom of the rib 
of the T-beam, The cores are varied in design and weight to 
r ;t requirements of either permanent or removable centering, 
i movable cores are usually made in 23-gau8e and non -removable 
ii 36-gauge material. Where necessary the cores are tapered 
ii width to increase the width of rib adjacent to supports to 
I ke proper provision for the maximum shearing stresses or for 
r [uirements of negative bending moment. Suitable end caps 
a provided to close up the ends of the lines of cores. 

ai9 ^^ 
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Standard Uper is Z inches irom horizonlal on top of core and 2 inches on I 
eacb leg from paraUel. This makes (he small end o( the core 2 inches less | 
in depth and 4 inches less in widih. 

Dimensions. — The dimensions of the cores are approximately 
as follows: Stock lengths 3 feet 6 inches and 3 feet. Regular 
widths, SO inches and S3 inches, with specia.1 widths of 6, B, or 
IS inches and over, made for narrow' spaces. Depths 4, 6, 8, 10, 
12, and 14 inches. 

Shape of Cores. — The cores are made with sides slightly ta- 
pered and usually with a slight arch in the top. 

Joist Spacing. — It may be readily seen from the data g en i 

above that the skeleton wood centering to support the cores id ; 

form the bottom of the rib will require horizontal suppor ig 

tnembers only 6 or 8 inches wide and spaced 24 to 3114 ini es 

on centers, insuring great economy in material and labor, as ell 
as speed in erection of the carpenter work. 
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METHODS OF CONSTRUCTION 

There are two general methods of construction differing princi- 
pally in the installation of the metal lath ceiling under the cores. 
One method is where Ribplex Metal Lath or a stiii heavy 
gauge diamond mesh lath is laid over the forms before the cores 
are placed The concrete when poured engages the meshes of 
the lath in the bottom of the ribs, thereby securing it in posi- 
■ion. It is generally found advisable, however, to secure wire 
the lath, which wire is placed so as to extend up into the con- 
rete rib, and thereby form a more positive fastening. 



Permanent Cores— Metal Lsih Laid on iorma before setting Floor Cores, 

The Other method provides for a metal lath ceiling to be in- 
stalled after the wood centering has been removed from under 
the construction. The cores are secured by lightly nailing them 
to the wooden forms, wire hangers with hook ends are then 
pushed through the holes previously punched in the tops or sides 
of the cores, and when concrete is poured these hook ends are 
securely held by it. After the concrete is poured and the center- 
bg removed, furring rods are suspended under and at right angles 
to the ribs by securing them by means of the hanger wires. The 
metal lath is then wired to the furring rods in the usual manner, or 
%-inch Ribplex is used in which ease no furring rods are required. 
Advantages are claimed for this method in that the ceiling plaster 
is kept away from the concrete, thus allowing an air space above 
the entire plastered ceiling. This eliminates discoloration of the 
wi te coat, which discoloration is usually in evidence where any 
tyi ; of joist construction is used which does not provide eon- 
tin Dus air space. A further advantage of this method is that 
thi cores can be removed for re-use. 

ADVANTAGES OF CORE CONSTRUCTION 
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the unnecessary weight imposed on the entire structure by other 
types of construction. The main structural parts of the building 
can also be fireproofed with the greatest ease in connection with 
the installation of the concrete work in the floors. The system 
provides for the design of concrete construction with' a minimum 
quantity of concrete which adequately cares for the shearing 
and bond stresses as well as protection from fire to the reinforc- 
ing steel. 

Depth. — The depth of the construction is determined by eco- 
nomical design of the concrete and reinforcing steel, or by the 
requirement as to ceiling heights. The flanges are usually de- 
signed as 2, 2%, or 3 in. thick, making the total thickness of the 
floor structure range from 6 to 17 in. to which, of course, must 
be added the thickness of plastered ceiling and floor fill, if any 
be required, and floor finish. 



The steel 

end cap 

used with 

Berloy Floor 

Cores 




Concrete Frame. — When the floor-core construction is sup- 
ported by concrete beams, economical design is also accomplished. 
In this case the ends of the cores are set back from the web or 
rib of the beam any distance to provide proper width of flange 
to develop the required compression in the beam. This upper 
compression flange will probably be of ample depth in that it in- 
cludes the depth of both the rib and the flange over the core. 

Application of Formulas. — While the regular principles of de- 
sign of reinforced concrete apply to this system of construction, 
owing to the thin and narrow slab and departure from straight 
lines in outline, the application of the usual T-beam formulas does 
not do justice to the section. One way to design quickly and 
within safe lines will be to work up a table of maximum resist- 
ing ♦noments, based on the upper concrete compression flange 
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value. These calculations can be readily made by applying the 
common theory of beams, which assumes that the stress in com- 
pression or tension is proportionate to the distance from the 
neutral axis. From this calculation we can ascertain the greatest 
amount of reinforcing steel which can be used without over- 
stressing the concrete for various depths and widths of cores. 
Having thus established the maximum value of the T-section we 
can proceed to design this type of construction l)y the usual 
rectangular beam formulas,; with but the one restriction, i. e., 
that we must not exceed in steel requirement the maximum al- 
lowable area previously determined. General rules by empirical 
formula as to proportion of stem to flange should not be con- 
strued to rule in this type of construction, the only requirement 
being that we keep within the limits above outlined. 

SPECIFICATIONS FOR FIREPROOF FLOORS 

General. 

The floor and roof construction shall be reinforced concrete. 
This construction shall consist of rows of Berloy Steel Floor 
Cores separated by reinforced concrete joists covered with con- 
crete to the thickness shown on the plan, and of a metal lath 
ceiling installed with the construction which is to be plastered 
afterwards. Complete detail drawings showing the size, location 
and arrangement of all the concrete and steel must be sub- 
mitted to the Architect for approval. The reinforced concrete 
shall be so designed that the stresses in pounds per square inch 
shall not exceed the following: 

Extreme fibre stress of concrete in compression J... lbs. 

Shearing stress in concrete when the diagonal tension 
is resisted by steel lbs. 

Shearing stress in concrete when the diagonal tension 
is not resisted by steel lbs. 

Bond stress between concrete and deformed bars lbs. 

Tensile stress in steel reinforcement lbs. 

The room floors shall be designed for a live load of )S. 

per square foot, and the corridors lbs. per square ol 

The construction shall be installed by a competent superinten* it, 
foremen and workmen. 

Steel Cores and Metal Lath. 

Berloy Steel Cores shall be manufactured by The Berger g. 
Co., Canton, Ohio, from 26 gauge corrugated steel she^' or 
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equal. The End Caps shall be 28 gauge metal. Metal Lath to 
be 28 gauge %-inch Ribplex Lath or equal. 

Reinforcing Steel. 

Steel for the reinforcement of concrete shall conform with the 
requirement of the specifications of the American Society of 
Testing Materials. 

Installation of Permanent Cores 

Lay Ribplex (with ribs at right angles to joists, with ribs up 
and lapping the ends) on the wood skeleton centering. Place 
the first row of Berloy Steel Cores of the size and length called 
for on the detail drawing. Seciu*e them to the forms by nailing. 
Then place the next row of Cores the exact distance from the 
first row so that a joist shall be formed of the width called for 
on the plan. Cores must be placed true to line. On both ends 
of each row of cores place an end cap. Then place the main 
reinforcing steel so that it will be % inch from the bottom of 
I. the joist. The Ribplex is to be tied securely to the reinforcing 
bars. On the top of the Cores and at right angle to the joist 
place %-inch round rods 20 inches on centers. Where slabs are 
continuous over supports continuity bars are to be provided and 
where slabs are not continuous anchor bars are to be provided. 
These bars which are to be placed in the top of the slab are to 
be of the size and shape indicated on the plans or called for in 
the specifications. 

Concrete Materials. 

All Portland Cement shall meet the requirements of the, Stand- 
ard Specifications of the American Society for Testing Materials. 
The fine aggregate (sand) shall be clean; well graded from coarse 
to fine and free from soil, loam and other deleterious matter. If 
sand is too fine, it is to be mixed with an equal part of stone 
screening. The coarse aggregate (broken stone or gravel) shall 
clean, hard, sound, free from deleterious matter, and of such 

e as to pass through a three-quarter inch ring. 

xing and Placing Concrete. 

Ml concrete for slabs, joists and beams shall be proportioned 
one part of Portland Cement, two parts of fine aggregate and 
ir parts of coarse aggregate, except columns which shall have 
^-l%-3 mix. These proportions shall be maintained at all 
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times. The various materials shall be thoroughly mixed until 
the concrete is uniform throughout. The water shall be free 
from oil, acids, strong alkalies or vegetable matter. The mixture 
shall be wet enough so that it will flow when agitated, but not 
so wet as to cause separation of materials. The concrete shall 
be deposited immediately after mixing; any concrete "showing a 
partial set before placing shall be removed. 

Reinforcing steel shall be placed in accordance with the plans, 
and shall not be disturbed in placing the concrete. Concrete 
shall be puddled and agitated with suitable tools . so as to com- 
pletely surround the reinforcing steel, thoroughly fill the forms 
and prevent all voids and honeycombing. Concrete for the joists 
and over the tops of the cores must be poured at the same time 
and concreting must proceed continuously. If concreting must 
be stopped, great care must be taken to stop the work at such a 
point as not to weaken the construction in any way. Concreting 
shall be stopped over the center of cores and parallel to joists. 
Concrete in beams shall be placed so as to be perfectly mono- 
lithic with the adjacent construction. After pouring a floor it 
shall be left undisturbed until the concrete has thoroughly set. 
All columns are to be filled at least three hours ahead of the 
floor construction to allow the concrete in the columns to set 
properly. The filling of the columns must be in one continuous 
operation to the level of the bottom of the girder supported by it. 
In pouring columns, the concrete is to be well stirred with a 
long pole to prevent voids and honeycombing. 

Centering and Forms. 

All forms must be strong and stiff, true to line, practically 
unyielding and sufficiently tight to hold the liquid concrete with- 
out leakage. Forms for Berloy Core Construction may consist 
of boards under the joists only. All forms for beams, girders, 
and lintels shall be so designed that at least one side may be 
removed without disturbing the bottom portion of the forms and 
its support. All posts supporting forms for slabs, beams and 
girders must rest upon wedges which may be loosened or re- 
moved without producing undue stress in the floor system, 
shavings, chips, sawdust and other foreign matter shall be 
moved before the concrete is placed in the forms. 

Centering shall not be removed until the concrete is tl* 
oughly set and has attained practically its full strength. No fj 
work shall be removed without the approval of the Architect 
Engineer in charge. Before removing supports of beams j 
girders, at least one side of the girder forms shall be remove' 
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order to determine the soundness and hardness c 
Beams and girders, under favorable conditions, sh 
ported for at least two weeks after all other false 
removed. After forms are removed, temporary 
placed under the floor until it has thoroughly set. 

Freezing Weather.. 

Placing- concrete in freezing weather shall be 
ever possible, but when necessary, sufficient preca 
taken to prevent the concrete from freezing, such : 
salamanders, covering the concrete with sawdust, 
heating the materials. All concrete that is frozi 
moved. Centering shall not be removed until th 
thoroughly set and attained its full strength. 

Removable Type of Cores. 

When it is desired to reuse the Berloy Floor C 
be made of 23 gauge sheets and be of the remov 
holes punched in the top or sides through whicl 
serted, and which are held in place while the con 

These wires are afterwards used to secure th 
ing lath which is not installed until after the forff 

The centering work is to be so designed that 
removed before bottom centering under the beams 

When the cores are removed they are to be de 
erly prepared for reuse. 

After the forms are removed %-inch Berloy 
lath is secured in place by the wires installed for 

Suspended Ceiling. 

When ceilings under the Floor-core const rue tiot 

pended below the joists. No; 7 gauge galvanizei 

with hooked ends. are to be dropped through hoh 

the hook ends to engage in the concrete when it is 

nger wires are to be dropped at about 34-inch 

ections to support 9i-inch 16 gauge Berloy c 

innels which are to be spaced at about 24-in 

lich are to run at right angles to the joists. 

To these channels securely fasten the 28 gauge 

ibplex with 16 gauge galvanized wire, by tyii 

e Ribplex to each channel. The ribs of the Ril 

-ainst, and the mesh away from the. channel supi 
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TABLES 

We have prepared for this book a complete series of tables, 
which give the load carrying capacities per square foot for con- 
structions involving 4-6-8-10-12 and 14-inch cores with concrete 
slabs over the cores, 2-2%-3 and 4 inches in depth. 

The tables include varying areas of reinforcing steel, based on 
steel not exceeding 16,000 and 18,000 lbs. per square inch in ten- 
sion, with corresponding values of concrete not exceeding 650 lbs. 
per square inch in compression. The reinforcing steel is as- 
sumed to be deformed bars. 

There are also tables giving details of core standards, aver- 
age floor weights, quantities of concrete involved under various 
conditions, etc. 

LOAD TABLES 

The load fables are made up on the basis of WL/lO, and steel 
areas are selected as closely as possible to furnish the necessary 
reinforcement for similar loads based on WL/8, WL/9 and 
WL/12. 

The loads tabulated are total loads per square foot and there- 
fore include the following: 

Slab and joist weight, floor finish (including sleeper 
fill if any), weight of ceiling and live load. 

The weights noted in the tables include only the slab and joist 
concrete. The weight of the floor finish and ceiling depend upon 
the details of construction. The balance of the tabulated load 
indicates the live load. 

The R. M. in ft. lbs. is for section of floor one foot wide. 

The design of the joists is based on the use of two bars per 
joist so that one may be bent up if desired, and on %-inch con- 
crete protection under and at the sides of the bars, with the bars 
spaced at not less than 2% diameters center to center. 

No loads are tabulated which produce more than 120 lbs. •^''•* 
square inch shear based on the average area of the cone - 
joist, nor in excess of 150 lbs. per square inch bond stress. 

The heavy line indicates where the shear passes 60 lbs. r 
square inch on the concrete area above noted. 

Temperature rods, either %-inch or %-inch round, should - 
inserted in the slab or plate in the usual manner to prei t 
cracks. 
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s are in series as follows: 
I 14 inch cores with 
inch concrete slab or plate: 
lum values of steel a ' 
16,000 and 650 lbs. per square inch (n — 15)..Pages 350 t 
'ollowed by a series as above with maximum values 
of steel at 18,000 and concrete at 6S0 lbs. per square 

inch (n = 15) „ - Pages 374 t 

Forty-eight tables in all. 

The following general tables are also included: 

" cores required for various spans Page 

lard Core details Pages 331 t 

al data 4 to i4-inch cores Pages 334 t 
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330 




y 


inch Cores, 22 gauge.. . 




365 


zewty 




inch Cores, 22 gauge. . . 




403 






inch Cores. 22 gauge... 




445 


Mwyt 


i 


inch Cores, 22 gauge.. . 




483 


leyap 




inch Cores, 20 gauge.. . 




353 


zeygd 




inch Cores, 20 gauge.. . 




403 


ze^fr 




bch Cores, 20 gauge.. . 




448 


zeyli 




inch Cores, 20 gauge.. . 




495 






inch Cores, 20 gauge... 




548 


teyoa 




inch Cores, 20 gauge.. . 




594 


Tcypa 


) 


inch End Caps, 28 gauge 


63 


per 100 pes 


zibiz 




inch End Caps, 28 gauge 


81 




zibob 




inch End Caps, 28 gauge 


100 




zibuc 




inch End Caps, 28 gauge 


119 




zibwa 




inch End Caps. 28 gauge 


139 




zibye 




inch End Caps, 28 gauge 


158 




zicay 





I 2' 6' long I 3' 



1—2=^ Span 
1' 0' long ir-^^ 
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THE BERGER MANUFACTURING COMPANY 



BERLOY FLOOR CORES 



CORRUGATED STEEL FLOOR CORES 
4" CORE DATA 



• 

1 


CO 

•M 

.2 

o 


Width 


4' 


4^" 


5' 


5^4" 


6' 


6H' 


o 

+ 


Center to Center 


24' 


24J^' 


25' 


25H' 


26' 


26H' 


J3 
u 

c 


Average Wt. per sq. ft 
Cu. ft. Cone, per sq. ft. 
Core Area % 


37.9 
.257 
48.6 


38.6 
.262 
47.6 


39.3 
.266 
46.6 


39.9 
.271 
45.7 


40.5 
.275 
44.8 


41.2 
.280 
44. 


• 

a 

HIM 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


43.9 
.298 
44.8 


44.5 
.303 
43.9 


45.2 
.308 
43.1 


45.9 
.313 
42.3 


46.5 
.317 
41.4 


47.1 
.322 
40.6 


J3. 
O 

C 

CO 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


49.9 
.340 
41.6 


50.6 
.345 
40.8 


51.2 
.350 
40.0 


51.9 

.355 
39.2 


52.5 
.359 
38.5 


53.1 
.363 
37.7 




Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


61.9 
.423 
36.4 


62.5 
.428 
35.7 


63.3 
.433 
35.0 


63.9 
.438 
34.3 


64.5 
.443 
33.6 


65.1 
.447 
33.0 



6' CORE DATA 





CO 
CO 

O 


Width 


4' 


4H' 


5' 


SH' 


6' 


6Ji' 


+ 


Center to Center 


24' 


24^" 


25' 


IIW 


26' 


26J^' 


u 

G 
C>4 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


43.9 
.298 
55.4 


44.8 
.304 
54.2 


45.9 
.312 
53.2 


46.9 
.319 
52.1 


47.9 
.326 
51.1 


48.9 
.334 
50.1 


» 

c 

Ht« 

cs 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


49.9 

.34 

52.1 


50.9 
.348 
51.1 


51.9 
.353 
50. 


52.9 
.361 
49. 


53.9 
.368 
48.2 


54.9 

.374 
A7.2 


o 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


55.9 
.381 
49.2 


57.0 
.388 
48.2 


57.9 
.395 
47.2 


58.9 
.403 
46.3 


59.9 
.410 
45.3 


( .9 

17 
- 5 


G 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


67.9 
.464 
44.3 


68.9 
.473 
43.3 


69.9 

.478 
42.5 


70.9 
.485 
41.7 


71.9 
.493 
40.8 


9 
10 
1 



834 



flERLOY BUILDING UATEttlALS 



BERLX>Y FLOOR CORES 

:ORRUGATED STEEL FLOOR CORES 
a' CORE DATA 



im 


4' 


m^ 


-5^ 


-w 


6' 


-6H- 


ter to Center 


24- 


2iH' 


25' 


25H' 


26' 


2(,W 


Wt. per sq.ft. 
^c. per sq. ft. 


50.1 
.34 
59.2 


51.5 
.35 
58. 


52,9 
.36 
56.9 


54.2 
.37 
55.7 


55.5 
.379 
54.6 


56.1 
.387 
53,6 


Wt. per K]. ft. 
:onc. per sq.ft. 


56.1 

.382 
56.3 


57.5 
.392 
55.3 


58.9 

.401 
54,1 


60.2 
.411 
53.0 


61.5 
.420 
52,0 


62.7 

.428 
51.1 


Wt. per sq. ft. 
janc. per aq. ft. 


62.1 
.424 

53.8 


63.5 
.433 
52,7 


64.9 

,443 
51.6 


66.2 

,452 
50.7 


67.5 
.462 

49.7 


68.7 
.470 

48.7 


Wt. per sq. ft. 
^nc. per sq. ft. 
\reaf^ 


74.1 

.507 
49.3 


75.5 
.516 

48.3 


76.9 

,527 
47.4 


78.2 
.535 
46.4 


79.5 
.545 
45.5 


80.7 
,554 
44.7 


10' CO 


RE DATA 








mth 


4' 


m- 


-5' 


SH- 


6' 


6^' 


Iter to Center 


24' 


2iH' 


25' 


25 H' 


26' 


26 J^' 


Wt. per Bq. ft. 


56.7 
.385 
61.5 


58.5 
.397 
60.2 


60.2 
.41 
59,0 


61.8 
.421 
57.9 


63.4 

.432 
56.7 


64.9 

.443 
55.6 


Wt. per sq. ft. 
>)nc. per sq. ft. 
ftrea% 


62.7 
.427 
59.0 


64.5 
.439 

57.8 


66.2 

.45 
56,7 


67.8 
.463 
55.5 


69.4 

.475 
54,5 


70.9 
.485 
53,4 


Wt. per sq. ft. 


68.7 
.469 

56.7 


70.5 
.481 
55.6 


72.2 
.493 
54.5 


73.8 
.504 
53.4 


75,4 
.515 
52.4 


76.9 

.525 
51.4 


Wt. per sq. ft. 


80,7 
.552 

52.7 


82.5 
.564 
51.6 


84,2 
.575 
50.6 


85.8 
.588 
49.6 


87.4 
.599 
48.7 


88.9 
.610 
47.7 



THE BERGER MANUFACTURING COMF 



BERLOY FLOOR CORES 

CORRUGATED STEEL FLOOR CORES 
12' CORE DATA 



i 

+ 


1 


Width 


4' 


iH' 


5' 


SH 


Center to Center 


24' 


2iH- 


25' 


25H 


1 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


64. 

.435 
62.6 


66.2 

.450 
61.4 


68.2 
.465 
60.2 


70.: 

,47! 
59. 


i 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


70, 

.476 

60.5 


72.2 
.491 
59.3 


74.2 

.505 
58,1 


76,: 
,52 
57.1 


1 


Averse Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


76, 
.519 

58.5 


78.2 
.533 
57.3 


80,2 
,547 
56.2 


82,; 
.56 

55. 


1 


Average Wt. per sq. ft. 
Cu. ft. Cone, per aq. ft. 
Core Area % 


88. 
.603 
54.8 


90.2 
.615 
53,7 


92,2 
.63 

52.7 


94.: 

,64i 

51. J 




14' CO 


RE DATA 


1 

+ 


1 


Width 


4' 


m- 


5' 


5H 


Center to Center 


24' 


2iH' 


2S' 


25H 


s 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 

Core Area % 


71,8 
.488 
63.4 


74,2 
.505 
62, 


76.6 
,522 
60.9 


78,1 

.53; 
59,; 


_C 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


77.8 
.53 
61.5 


80,2 
.546 
60,2 


82,6 
,563 
59. 


84,! 
.57! 
57.1 


1 


Average Wt. per sq. ft. 
Cu. ft. Cone, per aq. ft. 
Core Area % 


83.8 
.571 
59.7 


86,2 
.588 
58,4 


88.6 
.605 
57.3 


90,! 
.62 

56,; 


1 
- 


Average Wt. per sq. ft. 
Cu. ft. Cone, per sq. ft. 
Core Area % 


95.8 
.656 
56.3 


98.2 
.672 
55,3 


100.6 
.688 
54,2 


102.! 
.70' 
53, 



BERLOY BUILDING MATERIALS 



BERLOY FLOOR CORES 





AVERAGE THICKNESS OF SLAB IN FT. 


cent- 


4 + 2 


6+2 


8+2 


















24'o.c. 


24'o.c. 


24ro.c. 


24'o.c 


24i'o.c. 


2S'o.c. 




60 


.354 


.446 


.449 


.537 


.543 


.549 




62 


.349 


.438 


.442 


.527 


.533 


.540 




64 


.344 


.430 


.434 


.517 


.524 


.530 




66 


.340 


.423 


.427 


.507 


.514 


.521 




68 


.335 


.416 


.420 


.498 


.504 


.511 




70 


.330 


.408 


.413 


.488 


.495 


.502 




72 


.325 


.401 


.405 


.478 


.485 


.492 




74 


.320 


.394 


.398 


.468 


.475 


.483 




76 


.315 


.386 


.391 


.458 


.466 


.473 










.384 


.448 


.456 


.464 




80 


.305 


.372 


.376 


.438 


.446 


.455 




82 


.301 


.364 


.369 


.429 


.437 


.445 




84 


.296 


.357 


.362 


.419 


.427 


.436 




86 


.291 


.349 


.355 


.409 


.417 


.426 




88 




.342 


.347 


.399 


.408 


.417 




90 


.281 


.335 


.340 


.389 


.398 


.407 




92 


.276 


.327 


.333 


.379 


.388 


.398 




94 


.272 


.320 


.326 


.369 


.379 


.388 




96 


.267 


.313 


.318 


.360 


.369 


.379 




98 


.262 


.305 


.311 


.350 


.359 


.369 




100 


.257 


.298 


.304 


.340 


.350 


.360 






THE BERGER MANUFACTURING COMPANY 



BERU)Y FLOOR CORES 



^1 



Per- 


A 


VERAG 


E THIC 


KNESS OF SLAB IN F 


r. 






10+2 






a«e 




























24'o.c. 


24i'o.c. 




.728 


.737 




2SJ-O.C. 


60 


.631 


.638 


.646 


.746 


.754 


62 


.619 


.626 


.634 


.713 


.723 


.732 


,740 


64 


.606 


.614 


.622 


.699 


.708 


,718 


,726 


66 


.594 


.602 


.610 


.684 


.694 


.704 


.713 


68 


.582 


.590 


.599 


.669 


,679 


.690 


.699 


70 


.569 


.578 


.587 


.655 


.665 


,676 


.685 


72 


.557 


.566 


.575 


.640 


.651 


,662 


.671 


74 


.545 


.554 


.563 


.626 


.636 


.648 


.658 


76 


.533 


.542 


.552 


.611 


,622 


,634 


.644 


78 


.520 


.530 


.540 


.596 


,608 


,620 


.630 


80 


.508 


.518 


.528 


.582 


,593 


.606 


.617 


82 


.496 


.506 


.516 


,567 


,579 


.592 


.603 


84 


.483 


.494 


.504 


.552 


.565 


.577 


.589 


86 


.471 


.481 


.492 


.537 


,550 


,563 


.575 


88 


.459 


.469 


,481 


.523 


.536 


.549 


.561 


90 


.447 


.457 


.469 


.508 


,522 


,535 


.548 


92 


.434 


.445 


.457 


.494 


,507 


,521 


,534 


94 


.422 


.433 


.445 


.479 


.493 


.507 


,520 


96 


.410 


.421 


.433 


.464 


,478 


,493 


.506 


98 


.397 


.409 


.422 


.450 


,464 


,479 


.493 


100 


.385 


.397 


.410 


,435 


.450 


,465 


.479 



Percentage Column indicatea proportion of Cored Slab Area t 
Total Area of Floor. 

The table gives the average thickness of o 
of Floor Area. 



r 



BERLOY BUILDING MATERIALS 



^ 



BERLOY FLOOR CORES 

CUBIC FEET OF CONCRETE PER SQUARE FOOT 
COMBINED CORED SLAB AND SOLID SLAB AREAS 



Per- 


AVERAGE THICKNESS OF SLAB IN FT. 


cent- 
age 


14+2 


24''o.c. 


24iVc. 


IS'o.c, 


25i*'o.c. 


26'o.c. 




'  


60 
62 
64 
66 


.826 
.809 
.792 
.775 


.836 
.820 
.803 
.787 


.846 
.830 
.814 
.798 


.856 
.840 
.824 
.808 


.865 
.849 
.834 
.819 






68 
70 
72 

74 


.758 
.741 
.725 
.708 


.770 
.753 
.737 
.720 


.782 
.765 
.749 
.733 


.793 
.777 
.761 
.745 


.803 
.787 
.772 
.756 






76 
78 
80 
82 


.691 
.674 
.657 
.640 


.704 
.687 
.671 
.654 


.717 
.700 
.684 
.668 


.729 
.713 
.697 
.681 


.740 
.725 
.709 
.694 






84 

' 86 

SS 

90 


.623 
.606 
.589 
.573 


.637 
.621 
.604 
.588 


.652 
..636 
.619 
.603 


.665 
.649 
.633 
.617 


.678 
.662 
.647 
.631 






92 
94 
96 
98 


.556 
.539 
.522 
.505 


.571 
.555 
.538 
.522 


.587 
.571 
.555 
.538 


.601 
.585 
.569 
.553 


.615 
.600 
.584 
.569 






100 


.488 


.505 


.522 


.537 


.553 







Percentage Column indicates proportion of Cored Slab Area to 
Total Area of Floor. 

The table gives the average thickness of concrete per square foot 
of Floor Area. 
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BERGER MANUFACTURING COMP 



BERLOY FLOOR CORES 



CUBIC FEET OF CONCRETE PER SQUARE FOOT 
COMBINED CORED SLAB AND SOLID SLAB AREAS 



Per- 


AVERAGE THICKNESS OF SLAB IN FT. 


cent- 
age 


* + 2^ 


6 -|-2>^ 


&+2H 


24'o.c. 


24i'o.c. 


24'o.c. 


24i'o.c 


24'o.c. 


24i'o.c. 1 


25'o.c. 


60 


.396 


.399 


.487 


.492 


.579 


.585 


.591 


62 


.391 


.394 


.480 


.485 


.569 


.575 


.581 


64 


.386 


.390 


.472 


.478 


.559 


.566 


.572 


66 


.381 


.385 


.465 


.470 


.549 


.556 


.562 


68 


.376 


.380 


.458 


.463 


.540 


.546 


.553 


70 


.371 


.375 


.450 


.456 


.530 


.537 


.543 


72 


.367 


.370 












74 


.362 


.366 






76 


.357 


.361 






78 


.352 


.356 






80 


.347 


.351 






82 


.342 


.346 






84 


.337 


.341 






86 


.332 


.337 






88 


.327 


.332 






90 


.322 


.327 






92 


.318 


.322 






94 


.313 


.317 






96 


.308 


.313 






98 


.303 


.308 






100 


.298 


.303 













Percentage Column i 
Total Area of Floor. 

The table gives the a 
of Floor Area. 



frHr 



XT. 



24 Vc. 


24i'o.c. 


2 


.769 


.778 


.786 


:. 


.673 


.680 


.687 


.795 


.661 


.668 


.675 


.754 


.764 


.772 


.781 


.648 


.656 


.663 


.740 


.749 


.758 


.767 


.636 


.644 


.651 


.725 


.735 


.744 


.754 


.624 


.632 


.640 


.710 


.721 


.730 


.740 


.611 


.620 


.628 


.696 


.706 


.716 


.726 


.599 


.608 


.616 


.681 


.692 


.702 


.712 


.587 


.596 


,604 


.666 


.678 


.688 


.699 


.575 


.584 


.592 


.652 


.663 


.673 


.685 


.562 


.572 


.580 


.637 


.649 


.659 


.671 


.550 


.559 


.568 


.622 


.634 


.645 


.657 


.538 


.547 


.557 


.608 


.620 


.631 


.644 


.525 


-535 


.545 


.593 


.606 


.617 


.630 


.513 


.523 


.533 


.578 


.591 


.603 


.616 


.501 


.511 


.521 


.564 


.577 


.589 


.602 


.488 


-499 


.509 


.549 


.563 


.575 


.589 


.476 


.487 


.497 


.535 


.548 


.561 


.575 


.464 


.475 


.485 


.520 


.534 


.547 


.561 


.451 


.463 


.474 


.505 


.520 


.533 


.547 


.439 


.451 


.462 


.491 


.505 


.519 


.534 


.427 


.439 


.450 


.476 


.491 


.505 


.520 



Percental Column indicates proportion of Cored Slab Area to 
Total Area of Floor. 

The table gives the average thickness of concrete per square foot 
of Floor Area. 



24i-o.c. 


25'o.c. 


.627 




.617 


.623 


.607 


.614 


.598 


.604 


.588 


.595 


.578 


,585 


.569 


.576 


,559 


.566 


-549 


.557 


,540 


.547 


.530 


.538 


.520 


.528 


.511 


,519 


.501 


,509 


.491 


,500 


,481 


.490 


,472 


.481 


.462 


,471 


.452 


,462 


.443 


.452 


.433 


,443 



Percentage Column indicates proportion of Cored Slab Area to 
Tnfal Area of Floor. 

The table gives the average thickness of concrete per square foot of 



.666 


.674 


.682 


.752 


.762 


.772 


.653 


.662 


.670 


.738 


.748 


.758 


.641 


.650 


.658 


.723 


.734 


.741 


.629 


.638 


.646 


.709 


.719 


.730 


.617 


.626 


.635 


.694 


.705 


.715 


.604 


.614 


.623 


.680 


.691 


.701 


.592 


.602 


.611 


.665 


,676 


,687 


.580 


.589 


.599 


.650 


,662 


.673 


.567 


.577 


.587 


.636 


.648 


.659 


.555 


.565 


.575 


.621 


.633 


.645 


.543 


.553 


.564 


.606 


,619 


.631 


.530 


,541 


.552 


,592 


,605 


.617 


.518 


.529 


.540 


.577 


.590 


.603 


.506 


.517 


.528 


.563 


,576 


.589 


.493 


.505 


.516 


.548 


.562 


.575 


.481 


.493 


,505 


.533 


.547 


.561 


.469 


.481 


,493 


.519 


.533 


.547 



Percentage Column indicates proportion of Cored Slab 
Total Area of Floor. 

The table gives the average thickness of concrete per sqi 
of Floor Area. 



BERLOY BUinDING MATERIALS 
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Percentage Coiuinn indicates proportic 
Total Area of Floor. 
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Percentage Column indicates proportion 

Total Area of Floor. 

The table gives the a\'erage thickness of 
of Floor Area. 
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FLOOR CORES 

DATA ON REINFORCING BARS 
Standard Sizes Square Bars 



Size in inches 



Net area in 
sq. inches 

,Wgt. per foot 
^ m lbs. 

Extras in cts. 
per 100 lbs. 
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213 

50 
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25 
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10 
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5.31 



BASE 



Standard Sizes Round Bars 



Sizes in inches 



Net area in 
sq. inches 

|Wgt- per foot 
I in lbs. 

(Circumference 
in inches 

Extras in cts. 
per 100 lbs. 
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IH 



1.22 



4.17 



3.927 



Cutting to length from 2 to 5 ft $0.05 

utting to length from 1 to 2 ft 10 

than 2000 lbs. of one size 15 

than 1000 lbs. of one size 35 

Bars with areas given in heavy type are the sizes recommended for 
ladoption as standards by the American Concrete Institute Conimittee 
bn "standardizing the specifications for steel bars for concrete rein- 
forcement," as a conservation measure to reduce the number of sizes 
bf bars with equivalent areas. 

A saving in cost is obtained by using round bars in sizes under 
^•inch in diameter, owing to the difference in size extras between 
bounds and squares of equivalent areas. 
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THE BERGEK MANUFACTURING COMPANY 



Core— Depth 4" 

Core—Width 20'' 

Concrete Slab 2' 

Steel @ 16,000 « 

Concrete @ 650 ^ 



Table 1 

BERLOY FLOOR CORE 

Type of Concrete Floor Construction 

Safe Total Loads in pounds per square foot. 
Weights noted bdow are for Structural Concrete only. 
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BERLOY FLOOR CORE 
•"— of ConcretB Floor Corutruction 

al Loads in poimdi oer aquan foot. 

noted below are tot Stntccunil Concrete only 
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THE BEKGER MAN UFACTU HI NG COMPANY 



Cora— D.pth 8' 
Cor*— Width 20' 
ConcretoSlab 2^' 
StMl @ 16,00011 
Concrete @ 680*1 


T«Ua9 

BERLOY FLOOR CORE 

Safe Total Loads in pounds »r squarr foot. 
WfIeIKi noted below are for Structural Concrete onlj. 
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RLOY BUILDING MATERI, 



FLOOR CORE 

to Floor Coiutrucfa 

Safe Total Loads in poundB per square foot. 
WdchU noMd below are for StrucCuial Concteu 


only. 
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THE BERGER MANUFACTURING COMPANY 



Core— Dotith 12' 
Core-Width 20- 
Concrete Slob 2^' 
Stool @ 16,000 1« 


T>U«]1 
BERLpy FLOOR CORE 

Safe Total Load* In pounds wr Muare foot. 
Wej(hu noted bidow an for Structural CoDctoU only. 
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BERLOY BUILDING MATERIALS 





OY FLOOR CORE 

oncret* Floor Conitruction 

dB in pounds per square toot. 
uouTu below are tor StructuralConcretennly 


Cor*- Width 20' 
Con«.t.Sl.b 2H- 
StMl @ 16,000 # 
Concrete @ 650 # 
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THE BERGER MANUFACTURING COMPANY 



Cora— Dapth 4' 

Con— Width 20' 

Concr«t«Slab 3' 

StMl @ 16,000)11 

Concrete @ 650 IV 
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Table 13 
BERLOY FLOOR CORE 

Type of Concrete Floor CoiMtruction 

Safe Tgtal Loads in poiuida pet square foot. 
Weighu nolFd belaw an far SLructural ConcreCF only. 
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Table 14 

BERLOY FLOOR CORE 

Type of Concrete Floor Corutructlon 

Safe Total Loadi ia munds 
Wdghts noted belov i ' 
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NUFACTUKING COMPANY 



on— Wlddi 20' 
oncreteSlab 3' 
teel ® 16,000)11 
bncTBte @ 6S0 « 


TaUfllS 

BERLOY FLOOR CORE 

Type of Concrate Floor Conitruction 

Safe Total Loads in tDunda net aquaiE f«)t, 
WeishtgnoCedbelowarefarSlructural Concrete oaJy. 
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THE BERGER MANDfACTU RIN G COMPANY 



Cor.— Depth 12' 
Com— Width »• 
Concrete Slab 3' 
Steel @ 16,000)11 
Concrete @ &O0 
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THE BESGER MANUFACTURING COMPANY 



Con— Depth 4' 

Cora— Width 20' 

ConcrateSlab 4' 

Steel @ 16,000)11 

Coiurreta @ 6S0 * 
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BERLOY FLOOR CORE 
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THE BERGER MANUFACTURING COMPANY 

Core-Depth 8' I T.bUZI 
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TBbl«13 
BERLOY FLOOR CORE 

Type of Concrat* Floor Coiutmction 
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Concrete @ 650 # 
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BERLOY FLOOR CORE 

Type of Concrete Floor Construction 
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RLOY FLOOR CORE 

Loads in poundi per square foot. 
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THE BERUER MANUFACTURING COMPANY 



Cora — Depth 
Core— Width 

Concrete Sl«b 
Steel @ 

Concrete @ 



TaUa29 

BERLOY FLOOR CORE 

Type of Concrete Floor Construction 

Sale Total Loads in pounds per squue foot. 
Weight* noted below are for Structural Coocretf onlj. 
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BERLOY FLOOR CORE 
Type of Conc;rete Floor Coiutruction 

Saf« Tolsl Loajli in pounds per •qoare foot. 
WeUhU itoted below tire for Stnictuial Concrete oil)'' 
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THE BEKGER MANUFACTURING COMPANY 
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Table 33 

BERLOY FLOOR CORE 

Type of Concrete Floor Conatruction 
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THE BERGER MANUFACTURING COMPANY 



Cora— Depth 12 ' 

Core— Width 20' 

ConcreteSrab 2^' 

Steel @ 18,000 « 

Concrete @ 650 « 
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Table 36 

BERLOY FLOOR CORE 

Type of Concrete Floor Construction 

Safe Total Loads in pounds per square foot. 
Weights noted below are for Structural Concrete only. 
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Table 40 

. BERLOY FLOOR CORE 

Type of Concrete Floor Coiwtruction 

Safe Tolal Loada in iwund« pff laaart toot. 
Weights noted below are for Structural Concrete only 
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TaUe 42 

BERLOY FLOOR CORE 
Type of Concrete Floor Construction 

Safe Total Loads ia pounds per aquaie foot. 
Weiahts iioted below aie for Structural Concrete only. 
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Core— Width 20' 

Concrete Slab 3* 

Steel @ 18,000 # 

Concrete @ 650 # 
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Cora— Depth 4' 

Core— Width 20' 

Concrete Slab 4' 

Steel @ 18,000 # 

Concrete @ 650 « 
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Table 43 | 

BERLOY FLOOR CORE | 

Type of Concrete Floor Conatruction ' 

Safe Total Loada <n 



Weights lia 
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44 I Core— Depth 6' 

BERLOY FLOOR CORE j Cor«-Width 20; 

Type of Concrete Floor Coiutruction s^Mr*'' @ 1« OOO « 

&Je Total I^,»d.in^p™ndB per «u^_toot,_ I Concrete @ 'fiSO)* 
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Core— Depth 8' 
Core— Width' 2V 
Concrete SUb 4' 
Steel @ 18,000 lH 
Concrete @ 650 # 
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Table 46 

BERLOY FLOOR CORE 

Type of Concrete Floor Construction 

Safe Total Loads in pounds per square foot. 
Weights noted below are for Structural Concrete only. 



Core — Depth 
Core— Width 
Concrete Slab 
Steel @ 

Concrete @ 



10" 
20* 
4" 
18,000^ 
650 j$f 



trurun 



<soo 



(S 00 



(SOO 



00 
00 4J 



^ 











wl 


J 

^ 


X 


M^ 
^ 


Ov 


^2 






R. M. 

In ft. lb 



SPAN IN FEET 



00 O* O i-i CS ro ^ »fl >0 t^ OOOnO •-< <S r»i ^ u^ \Ot^00 Os O 
^H »-l »-i »-i «-i ».^ »^ »-l ,M ,1 es «s fS N tN <N Cv| «s <^ cs f*> 



0*0 



o. 


D 


D* 


o 


r:« 


^« 


lO 


1 *r) 


H-IO 


«o 


1 1/> 


o 


1 


rf 


<N 


cs 


v4 




w^ 




V 



«*1 O f> ^ 






^ OOO ^•^0 






CM 



D 
^^ 
t « 
□to 



I 



D 



D 



o 

00 
00 






r^ O 001^ CN 
lO ■^ ro ro «*> 






'5*' c*j d o*t^ >o 



TfxtfSO 






D 
I «o 

n 



o 


o 


o. 


o 


<H« 


1 * 


r:^ 


IT) 


1 «o 




^ 


a 


□^ 








•*• 





r^ '^ 0> 
i^ooo 

vpiOkO 






NO 

a 



•o-^oo 



0\0 <oo^«*> 
es_?N <N « <-» 









I lO 



o 

□«o 



HmIO 
I 



□^ 



o 

00 



^OOOO »0 
OO^'-OO o\ 
!>. lO >0 ^ f^ 



O -HO e^ O>oo 
«o ^ 00«O «SO 






OpOOOO OC4 



<S ^ 



I 



D 



I «o 

D 



"-•npi 

I Tf 






»o 



fS CS ^ O 00 

r^ t*. a> fO t>. 






ooooes o»Q 

(S CS <N CS«M 






D 



I «o 

D 



□^ 






I -"t 



O 
00 



QOOMOt^ 
■^ «SPgiO ^ 






<ses<s 



rrjin Ov«0«*5 fS tO tJ< O Ov 

ooo o>o^ fO<S-< oo\ 



I "t 



□* 

r^ 

o^ 






o 

6* 



o 

lO 



t^ \0 «o T»< fo «o rg tM 



NO«S»-« ^00 »o<*3ro P^lOOO »H«o 
«*5■■-<a^ t^»0 ^<*>CM i-iOOv 0*00 






□^ 



6^ 



D 



o 



o 



^ f^ 00 es i>- o^ •-• fC 
Ov <S 0\ o <s o ts OC 
00 1^ «o ir> ^ »*^ CO «s 



to (N o 00 o tj« foes« OOxOv oooo 






o. 


o 


o • 


o 


r^ 


1 «* 


1 -* 


^ 


□^ 


o 


n 


« 


■*■ 


♦♦# 


.*« 





«4iOO>«H(<0OvtO Os 
•<SvO^>OOvP0O» >0 

00 O «o ^ *o ro es c>< 



O "o^o »-"t» o«oo oo«-««o Ov^ 
«*5 Oooo »0«o es^O 0*0*00 r^r«« 






Si 


o 


D 


o 


[ <* 


1 "* 


»o 


1 T»< 


a 


O 


« 




MM 


^4e% 





O (S lO >0 ^ O 00 00 

o*t>»o»o«*fOtopg 



^ O pg*o>o ^-Ov 



OOOOQ 



«N*00 ■*©* 
O* woo t-«vO 



.3 00 



.1 




i 


si 


Reini 
Joist 


Reini 
Joist 


Reini 
Joist 


R. 

In ft. 



00 Ot O *^ <M ro '^ lO >0 1^ OOOvO —< <s pf^rfio *Ot^00«O*O 



xaad NX NVds 



395 



THE BERGER MANUFACTURING COMPANY 



Cora— D«pth 12' 

Con— Width 20* 

Conerata Slab 4' 

StMl ® 18,000 # 

Concrata @ 6S0 « 



Table 41 
BERLOY FLOOR CORE 

Typo of Concrete Floor Coiutructlon 

Satf Tola! Loads in pounds per square foot. 
Weight! noted below an for Structural Concret 

SPAN IN FEET 
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INDEX 



"A" materials 16-31,43 

"A" sections illustrated 17-31 

Action of stresses 246 

Adaptability of Metal Lumber 

12. 79-80,124 

Adhesion of concrete 313 

Advantages of pressed steel 12. 116 

Analysis, chemical. Metal Lumber. . . 130 

Angle cuts, roof details 100-103 

Anchors, wall 106 

Angles, "B" studs 32, 50 

"B" track 32-33,50 

Angles, (shelf) bearings 86-87, 94-95.141 

(shelf) clearances for 94-95 

Approximate, studs per sq. yd 140 

weight of joists per sq. ft. . . . 55-59. 138 

Arched floors 164, 177 

Area, steel in concrete beams 

299, 301, 305-307 
Areas, net sections 36-42 

steel wire 231 

Assumed loads 249 

Auditorium floors 84-85 

"B" materials 16. 43 

"B" sections Hliistrated 32-33. 49-50 

Balanced forces 254 

Balanced reinforcement 300 

Balcony construction .83. 84, 85 

Barbed roofing nails 234 

Bars, girder 308 

Bars, reinforcing 349 

B. B. lath details 154 

Beaded ends, Ferro-Lithic 1 74 

Beam, and joist design 243-293 

clips 86, 107, 141 

flanges and webs 247 

protection and furring 

106. 117. 132, 143, 146 

to support partitions 122 

Beams, bearings on 86, 141 

cantilever 262. 302 

continuous 82, 262, 301-303 

principles involved 245, 296 

rectangular concrete 

91-92. 296-303, 315 

restrained 263 

simple and continuous 

82, 245, 262, 301-303 

structural, load tables 

193-204, 208-209 

theory of 296 

Bearing, on foundations 224 

partitions. . .105, 121-123, 126. 133. 147 

plate details 223 

for rafters 92-93 

Bearings, for joists. .86-93, 105, 141-143 

for partitions 121-122 

Bending moments 82, 163, 271-277 

Berloy, building products 10-11 

products 8 



Bethlehem beams and columns 

197-204, 210-221 

Birmingham or Stubs gauges 233 

Bolts, stove and machine 235-23^ 

Bond stresses. . ." 309-310, 313-314 

Braced joists, during erection 

93. 141-142 

Bracing partitions temporarily 150 

Brads, size and weight 234 

Brick walls, bearings on. 92-93, 142 

Bridging 110, 115, 138, 140-141 

installation 143-145 

Calculation, tee beam 305-307, 315 

pressed steel sections 34-35, 79 

Cantilever beams 262. 302 > 

Ceiling, clips, H" Ribplex 1«! 

lath under joists 146' 

Ceilings. Floor Cores 318, 321. 323 

plaster 115 

spacing of supports 114, ISS 

suspended.. 84. Ill, 118-119, 165, 327 

Cement floor finish 115^ 

Center of gravity 247 

Centering, and reinforcing 

128. 146, 173. 185 

eliminated 1 16, 161 

Floor Cores 319, 32«^ 

Channel joists, at walls. . 113 

dimensions and properties . . . 23-25, 45 

elements 37 

safe loads 72-75 

Channel studs, "A," dimensions and 

properties 29, 4$i 

"A," elements .4» 

"A," in partitions 105, 123 

"A," safe loads Iti 

"B" 32-33. 49-50, 98. 120-121, 123, 125 

"B," dimensions and weights. . . .49-50 

Channels "C" cold rolled, elements . .42 

dimensions and weights 51 

construction 118-119. 123-125, H% 

Channels, structural, safe loads . . 205-20g; 
Chemical properties. Metal Lumber. A3ff, 

Claims 128-ir 

Clearances on shelf angles 94-95 

Clips, beam 86. 107, 117. 14g 

Corner Bead l*"" 

Ferro-Lithic 17| 

furring 107. Ill 

^"Ribplex 1 -« 

Code words. "B" sections •. . . 

C channels 

channel joists . .*; 

channel studs 

Floor Cores 

H studs 

I joists 

Lath, B. B l< 

Lath. Standard U 

lintels 
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H" Ribplex lath 152 I 

H" Ribplex 160 

Coefficients, deflection 136 

concrete beams 283-293 

Columns, safe loads 77, 210-222 

Comparative weights of constructions . . 81 

Comparisons of thermometers 242 

Complete floor structure 116 

Compression stresses 247 

Concrete, and Metal Lumber beam. . 122 

beam, bearings 88-92, 143 

design 294-315 

cored ^oor design, see Floor Cores 
data, see reinforced concrete 

fill over joists 115, 131, 146 

Conduits, location of Ill 

Connections, field 97, 104-105 

Constants and coefficients. .136, 283-293 

Construction, details 79-85 

materials 128 

Continuous beams 82, 262. 301-303 

Coping joists 86-87 

Cores, see Floor Cores 

Comer Beads 156 

Cost of erection 140 

Couple, of forces 250-251 

Cross bridging, see bridging 

Curved, partition track 33, 124 

Ferro-Lithic 177 

Sheet lengths 239-241 

54" Ribplex 164 

Cutting tolerances 16 

Dance hall floors 114 

Dead load comparisons 79, 81 

Dead loads 250 

Deflection 134-136. 248 

Design, of beams and joists 243-293 

economy in 79, 314-315 

limitations 279-280 

simplicity of 80-81 

Designing data 79-129 

Details, calculation of sections .... 34-35 

ch&nnel joists 23-25 

channel studs 29, 31 

H studs 27^8, 30 

hip rafters 22 

I joists 17, 21 

lintels 26 

of design 79-127 

valley members 22 

Diamond mesh lath 154-155 

application of 145-147 

functions of 116 

Differentials, Sheet Steel 238 

Dimensions and properties, 

channel joists 45 

channel studs 48 

H studs 47 

I joists 44 

li *»ls 46 



notes 43 

Dimensions and weights, angle studs. .50 

"B" channels 49 

"C" channels 51 

Comer Beads 156 

Ferro-Lithic 174 

Floor Cores 320, 329 

Metal lath 154-155 

Multiplex 186-188 

Ribplex track 49 

Socket strips 49 

H" Ribplex Lath 152 

K" Ribplex 160 

U socket strip 50 

U studs : 50 

Door jamb details 126-127 

Doorway framing 104-105, 147, 149 

Double, channel track 31 

joists under partitions. . .113, 122, 139 

reinforced concrete beams 303 

Ducts, framing around, etc. 96, 98, 1 1 L 124 
Dwellings, floor constmction 79 

Early history of Metal Lumber 9 

Economy 79, 81, 314-315 

Effective depth 298 

Elastic limit 248 

Elasticity Ratio 

163, 282, 295-296, 303. 315 

Electric conduits Ill 

Elements, "A" track 41 

"C" cold rolled channels 42 

channel joists 37 

channel studs 40 

H studs '. 39 

I joists 36 

lintels 38 

Elevator openings 96, 98 

Eliminated, centering 116, 161 

personal factor 79, 82, 129 

Erection, cost 140 

rapidity 79 

details 141-150 

Estimating data 137-140 

Exterior walls 166, 176 

External forces 245, 251 

Extras and differentials, sheets 238 

Extreme fibre stress 253 

Equilibrium, stable 249, 256 

Factor of safety 250 

Ferro-Lithic, arch construction 177 

beaded ends 174 

clips 175 

data 171-182 

dimensions and weights 174 

for floors 177-179 

for roofs 172-180 

for walls 176 

hip and gutter details 181 

safe live loads 178 
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spUces 174-175 

V«trip8 175 

Field connections, joists and studs . . 

97, 104-105, 124 
Fill over concrete joists. ...115, 131, 146 
Fire hose stream, protection against 

115. 125 

Fire resistance 13-14 

Flame, protection against 115, 125 

Flange widths, I joists 44 

Flanges. "A" track in shear 41 

beams and joists 247 

flattening lips 97 

Flat bridging. 143-144 

Floor Cores, construction 316-397 

advantages 321-322 

application of formula 323 

average weight per foot 334-336 

average weight solid and cored 

slabs 337-348 

ceilings under 318, 321, 327 

centering or forms 326 

code words 329 

cores required for various spans . . . 330 

data on reinforcing bars 349 

depth of construction 323 

descriptive 317-328 

details of design 322-323 

dimensions and shapes. . .320, 331-333 

end caps 323-333 

installation 325, 327 

load tables 350-397 

methods of construction. .321, 325, 327 

permanent cores 319, 321, 325 

removable cores'. 321, 327 

sizes of cores 320, 331-333 

spacing of joists 320 

special punching 332 

specifications 324-327 

standard cores 320, 331-333 

suspended ceiling 327 

tapered cores 319, 333 

tee beams 318 

weights of cores 329 

Floor constructions, Ferro-Lithic 177-179 

Floor Cores 316-397 

Metal Lumber 79-136 

Multiplex 184, 189-190 

H'' Ribplex 162-164 

Floor, loads recommended 114, 121 

structure complete 116 

Floors, auditoriums, etc 83-85 

various finishes 114-116 

Flues, framing for 96-98 

Forces, action of 250 

balanced 254 

couple of 250^251 

external 245, 251 

internal 253, 256 

laws of 255 

leverage of 253, 305 



moments of 251-252, 255, 257 

notation of 254 

producing motion 249 

Formula, roof rafter cuts 99-103 

Foundations, bearing on 221 

Framing, floor openings 96-9t 

doorways 104-lOS 

Furring, beams 106, 117. 132, 14« 

clips 86. 107,117 

columns 132 

self furring lath 152-153, 166, IW 

Galvanized, lath 154-155] 

Multiplex Plates 187 

sheet differentials 238, 

H" Ribplex Lath 152; 

Garage floors t 114 

Gauges. U. S. S. and B. W. G. . .232-231 

General information 191-242; 

Girder bars 308; 

Grand stand Construction 85* 

Graphs, I joist load tables 55-59 

Gutter details, Ferro-Lithic 18H 

Gypsum mortar 115. 125, 131 

H studs, details 27-28, 3»i 

dimensions and properties 47' 

elements 39 

in partition construction 

105. 123. 125, 140 

safe loads in partitions 76 

safe loads as columns 77 

Hangers 87. 108-109. 142 

details ; 108-109. 

Headers, framing 96-98- 

Heating pipes, installation 111. 124, 

High temperatures, advantages at. . . .12, 

Hip construction, Ferro-Lithic 181 

Hip rafter, details 22. 100-103 

sections 22 

Hollow non-supporting partitions. . . 

120. 123, 125 
Horizontal shear 264-26$ 



I joisis, details 17-21 

dimensions and properties 4# 

elements 3#s 

load carrying members ^ 

methods of calculation 34-3S[ 

safe loads graphs 5 

tables 60- 

spacing 83, 114, 

Identification marks. Metal Lumber 

Individual socket strips. . . .•( , 

Inertia, moments of 

34, 36-42. 208-209. 2 

Inspection, ease of 79, 

Integrity of pressed steel 

Internal, forces 253, t 

stresses 246. " , 2 
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Jack rafter details 100-103 

Jamb details 126-127 

Joist and stud construction 80 

Joist hangers 87, 108-109, 142 

Joists. • 

analysis of steel 130 

bearings 86-93. 141-143 

braced during erection .... 93, 141-142 

calculation 34-35 

clearances on shelf angles 94-95 

cutting tolerances 16 

deflection of 134-136 

designing data 79-127 

economy of 79, 81 

erection details 141-150 

estimating data 137-140 

fireproofing of 106, 116-117 

flanges and webs 44-48, 247 

framing 94-105 

functions of 116 

lineal feet to square foot 138 

permissible variations 16 

principles involved 245 

replaced by structural steel 106 

simple spans ... .82, 245, 262, 301-303 

spacing, core construction 320 

spacing. Metal Lumber 

83. 114, 138, 153 

specifications 130-133 

types of construction. 79-85 

Joists, channel 

at walls 113 

details and weights 23-25 

dimensions and properties 45 

elements 37 

safe load tables 72-75 

thickness and lengths. , 16 

Joists, I 

details and weights 17-21 

dimensions and properties 44 

double under partitions. .113, 122, 139 

elements 36 

safe load tables 55-71 

thickness and lengths 16 

Laps on beams 86, 138-139 

Lateral bracing, joists 93, 110, 142 

Lath, B. B 154 

diamond mesh 154-155 

estimating 140 

f-nctions 116 

Ivanized 152.154-155.157 

uge at various spacings 114 

ittice sheet 157 

iling to joists 145 

)8t Office or Government 155 

lantities in estimating 138, 140 

inforcing for slabs 112 

! cured to channels at walls 113 

1 If furring 152-153, 166, 169 

; acing joists 114 



studs for 125, 153 

Standard 155 

H" Ribplex Lath 152-153 

Toncan Metal 152. 154-155, 157 

under joists 131, 146 

Lattice sheet lath 157 

Lengths, curved sheets 239-241 

of sections 44-51, 82 

Leverage of forces 253, 305 

Lime mortar 115, 125, 131 

Limitations in design 279. 280 

Lintels, details of 26 

dimensions and properties 46 

doorway details 104-105, 149 

elements 38 

Live loads 114, 249 

Load tables, see various products 

Loads, concentrated 266 

distributed 266-267 

dead and live 79, 249-250 

uniformly distributed 

257, 261, 266-267, 270, 272. 274-277 

Machine bolts 236 

Materials. "A" and "B" 16. 43 

of construction 116 

maximum' lengths 16 

Melting points of metals 242 

Metal lath, B. B 154 

diamond mesh .154-155 

functions 116 

Lattice sheet 157 

Standard 155 

W Ribplex 152-153 

Metal Lumber specifications 130-133 

Method, applying beam protection . .117 

applying bridging 143-145 

bracing during construction . . .93. 142 

calculation of joists 34-35 

double joists under partitions 113 

furring beams 117 

framing 94-100, 105 

quick estimating 137-140 

supporting partitions 105, 122 

temporary bracing partitions 150 

using channels at walls 113 

Moments, bending 271-277 

negative 301 

of forces 251-252. 255. 257 

of inertia 34. 36-42. 208-209. 253 

of resistance 252-253, 277-279 

Modulus, of rupture 253 

section 36-42, 253 

Mortars, plastering 115, 125, 131 

Motion, forces producing 249 

Multiplex plate, data 185-190 

dimensions 186-188 

floors 184-185, 188-189 

safe loads with concrete 190 

safe loads without filling 189 
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Nailing strips, installation 145 

Nails, sizes and weights 234 

used with Metal Lumber 145 

Negative moments 301 

Neutral axis 34-35. 247, 296-297 

Non-supporting ptartitions 98 

104-105, 113, 120-127, 133.147-150,166 
doorway details . 104-105, 126-127, 149 

from stock materials 124 

plastering 125 

wood trim 126-127 

Notation, of forces 254 

concrete formula 295 

Openings, doorways 104-105, 149 

floors and roofs 96-98 

Outline, reinforced concrete design . . 283 
Overcoating old buildings 152 

Painted materials 130 

Partition, plastering 125, 131-132 

studs, safe loads . 76, 78 

Partitions, around nues and ducts .... 98 

bearings for 121-122 

bearings on 87, 105 

curved or irregular 33, 124 

details of construction 104-105, 120-127 
doorway details . 104-105, 126-127. 149 

double joists under 113 

hollow channel 120. 123, 125 

lath turned down 6 inches 146 

non-supporting 98 

104-105, 113. 120-127. 133. 147-150. 166 

safe loads on 76-78 

stud spacing 125, 153 

supporting 

76. 78, 104-105. 121. 123. 133 

W Ribplex Lath.. 

123, 125, 133, 152-153 

H" Ribplex 123-124, 166 

weights 225 

Permanence 15 

Permissible variations 16 

Personal factor eliminated . . .79, 82. 129 

Piping, installation of Ill, 124 

Pitch roofs, angle cut details. . . . 100-103 

Placing concrete on floor lath 146 

Plastering, ceilings 1 15 

partitions 125 

specifications 131-132 

Plates, standard bearing 223 

added to beams 208-209 

Portland cement mortar. . . .115. 131-132 

Post Office lath 155 

Pounds of steel, sq. ft. of floor 

55-59. 138 

Pressed steel 15 

sections, calculations 34-35, 79 

as compared with skeleton con- 
struction 80 



Principles, beam and joist design .... 245 

Products, illustrated 10-11 

listed 8 

Properties of sections 

channel joisCk 45 

channel studs 48 

H studs 47 

I joists , 44 

lintels 46 

Pronged beam clips 86, 107, 141 

Prongs 43, 80. 146 

Protection, against fire hose stream 

115, 125 

against flame 115, 125 

beams 106, 117, 132, 143. 146 

columns 132 

Public buildings 79 

Punched, lower flanges for lath 

43. 80. 146 
Puriin clips. H'' Ribplex 167 

Radius of gyration 36-41 

Ramp floor construction 84 

Rafters, details angle cuts 98-103 

Rail corner bead 156 

Ratio of elasticity. 282, 295-296, 303. 315 

Reactions 257-262 

Rectangular concrete beams 

91-92. 296-303, 315 

Residential buildings 79 

Reinforced concrete, beam bearings . 

88-92 143 

beams 280-283, 294-315 

coefficients and constants 283-293 

effective depth 

283, 289, 298-300, 305-306. 315 

flange stresses 298-300 

notations 295 

tee widths 285-286, 304-306 

Reinforcement, balanced 300 

double 303 

concrete tee sections 304-309 

Reinforcing and centering 

128, 146, 173. 185 
Reinforcing plates, Ferro-Lithic . . 171-182 

Multiplex 183-190 

Relation of forces and stresses 256 

Removable Floor Cores 321. 327 

Resisting, inches 277-279 

moments 252-253, 277-279 

Restrained beams 2( 

Ribbed Metal Lath 152-15^ 

Ribplex (H") Lath, data 152-I5i 

ceilings, suspended. 118-11j 

code words 15^ 

partitions 123-12J 

on joists 114, U 

under joists 114. 1^ 

stud spacing , 125, 15J 

specifications l?^ 

Ribplex (^") data -If 
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ceilings, suspended 165 

clips 167-168 

code words 160 

partitions 123-124. 133. 149-150 

curved or irregular 124, 164 

op. joists 85, 114. 138, 146, 168 

under joists 168 

exterior walls 166 

balcony construction 83-85 

for roofs 159, 161 

in light structures 170 

track 49 

suggestions as to uses of 169 

Ridge rafter details 99-103 

Rivet data and tables 226-230 

Rivets used in Metal Lumber. 230 

Rolled structural steel load tables. 193-222 

Roof, angle cut details 99-103 

bearing plates for rafters ........ 92-93 

construction details 83-84. 92-93 

99-103, 132, 138, 161. 180-182 

Roofs, of Ferro-Lithic 172, 180-182 

of %" Ribplex 159-161 

'Rubber, stresses in-. 248 

Safety factor 250 

Safe load tables 60-71 

channel joists 72-75 

channel studs 78 

graphs 55-59 

H studs 76-77 

I joists, total 60-62 

I joists at 23 M" centers 64-65 

I joists at 19 " centers 66-67 

I joists at 15 %" centers 68-69 

I joists at 12 " centers .... 70-71 

^"Ribplex 163 

Ferro-Lithic 178 

Floor Cores 350-397 

Multiplex 189 

Screeds, on top of joists 145-146 

Section modulus 36-42, 253 

calculated 35 

of sections 36-42 

"A" track 41 

channel joists 37 

channel studs 40 

H studs 39 

I joists 36 

lintels 38 

Self furring lath 152, 166, 169 

Shear, horizontal 264-265, 312 

in concrete 

263. 266-271. 302, 307, 309-312, 314 

vertical 263-271 , 309-31 1 

Shearing values, flanges "A" track. . . .41 

concrete slabs 112 

I core construction 307 

kheet lath. Lattice 157 

Kheet Metal differentials 238 



Shelf angles, bearings 86, 141 

clearances for 94-95 

Side clips. H" Ribplex 167 

Simple beams 82. 245. 262. 301-303 

Simplicity, design 80 

inspection 82 

Sizes, bolts 235-236 

nails and brads 234 

rivets 230 

washers 237 

Skylights, framing around 96-98 

Skeleton construction 80 

Slabs, strength of « 112 

Sleepers, nailing 145-146 

Sloped floors or roofs. . : 84, 99-103 

Slotted wall plates 92. 100 

Socket strips "B" 32-33. 49-50 

Soil pipes, installed HI. 124 

Solid partitions 

121, 123-125, 127, 133, 149-150 

Spacing, Floor Cores 320 

joists 83, 114, 138, 153 

studs 125, 153 

Spans, maximum, *A," Ribplex . . 162-163 

Special sections, "A" track 31, 41 

channel joists 25 

channel studs 31 , 105 

H studs 30, 105 

hip rafters 22 

I studs 21 

lintels 26. 38. 46 

ridge rafters 22 

valley rafters 22 

Specifications, Floor Cores 324-327 

Metal Lumber 130-133 

H" Ribplex Lath 153 

Splices, Ferro-Lithic plates 174-175 

Stable equilibrium 249, 256 

Stairway openings 96-98 

Standard lath details 155 

Standards, Floor Cores 331-333 

Steel, area in concrete beams 299, 305-307 
lath, see Metal Lath 

pressed 15 

wire, areas and weights 231 

Stepped floors 83. 85. 170 

Stove bolts 235 

Strength, slabs between joists 112 

steel at high temperatures 12 

Stresses, internal 246, 251, 256 

tension 247 

Strips, temporary wood 141 

Structural steel, beams, load tables 

193-204, 208-209 

channels, load tables 205-209 

columns 210-222 

framing 98 

load tables 193-222 

when replacing joists 106 

Stucco, base for 152 



'iF^ 
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Stud and lath partitions 

105. 120-127. 133. 147-150 

Stud spacing 125 

Studs, "A" 47-48 

"B" 49-50 

channel 29.31 

H 27-28,30 

U 32,50 

approximate to square yard 140 

in i)artitions 

47-50, 120-121. 123. 125, 133, 153 

Supporting partitions 

104-105. 121, 123. 126. 133, 147 
bearings on 87. 105 

Supports, ceiling spacing 114, 153 

stud spacing . / 125 

Suspended ceilings. "A" type 118 

"A-r'type 119 

Ji"Ribplex 165 

Tail joists, framing 96-98 

Tapered cores'. 303, 308. 333 

Tee beams, calculation 304-307, 315 

concrete 88-91 

Floor Cores 318 

Temperature rods 115 

Temporary bracing, partitions. ..... 150 

supports for H" Ribplex 150, 162 

wood strips 141 

Tension stresses 247 

Th,eory of beam design 296 

Thermometers, comparisons 242 

Thickness "A" and "B" materials. 16, 43 

Thirty by thirty floor panel 139 

H" Ribplex Lath, see Ribplex 

H" Ribplex, see Ribplex 

Tie beams, where replacing joists .... 106 

Ties, wall 157 

Tile blocks, bearings on 92. 143 

Tolerances, weights and lengths 16 

Toncan. metal lath 154-155, 157 

H" Ribplex Lath 152 

k" Ribplex 160 

Track, "A," single and double 31-41 

"B," dimensions and weights 49-50 

cutting and connecting 148 

Trim, wood details, j 126-127 

Trimmers, framing details 96-98 

U studs, "B" 32, 50 

socket strips 33, 50 

in construction 121, 133. 149 

Ultimate strength, joists and studs . . 130 

Unit beam coefficients 283-293 

Uniform loads 

257, 261. 267. 270. 272. 274-277 
U. S. standard gauges 232 

Valley sections and rafters ... 22, 100-103 

Variations, permissible 16 

Various floor constructions 81 



50 
45 

49 

48 

49. 

41 

51 



Ferro-Lithic 177-179 

Floor Cores 316-397 

Metal Lumber 79-136 

Multiplex 184. 189-190 

*4" Ribplex 162-164 

Various uses H" Ribplex ,169 

Vent openings 96-98 

Wall, anchors 106 

ties 157 

weights 225 

Walls, bearings on 92-93, 142 

exterior 166, 176 

lath turned down 6 inches 146 

safe loads on 223 

H" Ribplex 166 

Webs of beams and joists 247 

Weights, Berloy products 

angle stud "B'' 

channel joists "A" 

channel socket strips "B" 

channel studs "A" 

channel studs "B" 

channel track "A". 

channels, cold rolled. "C" 

corner beads 156 

diamond mesh lath 154-155 

Ferro-Lithic 174 

Floor Cores 329 

H studs "A" 47 

I joists "A" 44 

individual socket strips "B" 33 

Lattice lath 157 

. Multiplex plate 188 

Ribplex tracks "B" 49 

socket strips "B" 49-50 

H" Ribplex Lath 152 

H" Ribplex 160 

U stud socket strips. "B" 50 

U studs "B" 50 

Weights, comparative 79. 81 

machine bolts 236 

nails and brads 234 

partitions and walls 225 

rivets, small 230 

steel average per sq. ft. .55-59. 137-138 

steel wire 231 

stove bolts 235 

tolerances 16 

Width, concrete tee beams 

285-286. 304-306 
joist flanges 44-45 

Wood floors 114-115 

at partitions 1 1 Jj 

at walls lir 

Wood, nailing strips 113, 145-1^ 

strips, temporary , 141 

trim at doorways 126-12t 

Yield point 2i 
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June 1, 1922 

ADDENDA 

to First Edition 

Berloy Building Materials Hand Book 

Description and Load Tables 

NEW STANDARD SECTIONS 
BERLOY PRESSED STEEL JOISTS 

These standards of depth and strength have been 
adopted by all manufacturers of Pressed Steel Joists. 



Revising pages 16 to 20, 23, 24, 36, 37, 44, 45, 56 to 
75 and 138 of the Hand Book. 

Please cancel these pages as suggested on the sheet 
of gummed paper enclosed herewith. 

This addenda has a glued edge for attachment to 
the inside of the back cover of the Hand Book. 



These new standard sections in sizes 4 to 8 inch 
inclusive average 2.22% heavier and 7.16% stronger, 
and sizes 9 to 12 inch inclusive average 17.4% lighter 
with but 14% decrease in strength. Therefore the 
new sections are more economical than the old ones. 

The new special Berloy joists of .120" thickness are 
a little heavier than heretofore, and will carry about 
5% more than the old tables indicate. 

THE BERGER MANUFACTURING CO. 

Canton, Ohio. 
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BERLOY METAL LUMBER 

SECTIONS OF PRESSED STEEL SHAPES FOR BUILDING 

CONSTRUCTION 

Thickness. 

Thickness of material from which Berloy Metal Lumber load- 
bearing sections are formed varies from .072 inches to .120 inches, 
and noted as "A" material. Joists and studs of .120 inch thick- 
ness are in all cases special, and are used principally for headers, 
trimmers, etc. 

Sections noted as ''B'' material are of IS and 20 gauge (U. S. 
Standard), and designed for non-bearing partitions, ceiling mem- 
bers, furring, etc. 

Length. 

The maximum length of 60' 0'' has been established because of 
shipping limitations. 

The lengths of certain sections which can be furnished with- 
out splicing are limited, because the formation of the .120 inch 
thickness sections requires the greater strength of a vertical press 
over that available in the roll forming machinery, therefore these 
lengths are limited to the dimensions of the press. 

The shorter lengths may be increased by splicing the sections. 
These splices are located at different places staggered on each 
side of the joist, which is made possible by the fabrication of 
I joists from two separate channels. Splices are designed to 
more than develop the full strength of the section. 

Punching Lower Flanges. 

Prongs or % inch holes may be punched in the lower flanges 
of joists for attachment of lath, in such cases the carrying ca- 
pacities of the joists will be reduced about 5 per cent. 

Permissible Variations. 

Allowable variation in length, % inch plus or minus unless 
ordered cut exact for specific building schedules. Allowable 
variation in weight 2% per cent plus or minus, based on pub- 
-i^e^»ed weights. 
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BERLOY METAL LUMBER 

STANDARD 12 INCH PRESSED STEEL 
I JOISTS ("A") 



450 




Code 
word 



Depth 

in 
inches 



Weight 

per foot 

in lbs. 



Flange 

width in 

inches 



Flange 
thickness 
in inches 



Web 
thickness 
in inches 



Length 



zidbe 
zeawn 



12 
12 



10.5 
14.3 



4J^ 
4J^ 



.090 
.120 



.180 
.240 



60'0'' 
12'6''* 



* Special joists. Lengths can be increased by splicing. 

Standard sections .090 thickness may be pronged for lath, heavier sec- 
tions may have H inch holes punched in lower flange for wiring lath 
thereto. 
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BERLOY METAL LUMBER 

STANDARD 11 AND 10 INCH PRESSED STEEL 

1 JOISTS ("A") 




Code 
word 


Depth 

in 
inches 


Weight 

per foot 

in lbs. 


Flange 

width in 

inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


Length 


ziddo 
zebov 


11 
11 


9.5 
13.5 


4^ 

iV2 


.086 
.120 


.172 
.240 


eo'o" 

12'6'* 


zideb 
zebyx 


10 
10 


8.0 
12.6 


4J^ 
4^ 


.078 
.120 


.156 
.240 


60'0' 
16'8'* 



* Special joists. Lengths can be increased by splicing. 

Standard sections .078 and .086 thickness may be pronged for lath, 
heavier sections may have ^ inch holes punched in lower flange for 
wiring lath thereto. 
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BERLOY METAL LUMBER 

STANDARD 9 AND 8 INCH PRESSED STEEL 

I JOISTS ("A") 



4.00 




4.00 




Code 
word 


Depth 

in 
inches 


Weight 

per foot 

in lbs. 


Flange 

width in 

inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


Length 


zeciv 


9 
9 


7.0 
11.4 


4 
4 


.075 
.120 


.150 
.240 


60'0' 
16'8'* 


zidic 
zecte 


8 
8 


6.1 
10.5 


4 
4 


.072 
.120 


.144 
.240 


60'0' 
16'8'* 



* special joists. Lengths can be increased by splicing. 

Standard sections .072 and .075 thickness may be pronged for lath, 
heavier sections may have % inch holes punched in lower flange 
for wiring lath thereto. 
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BERLOY METAL LUMBER 

STANDARD 7, 6, 5 AND 4 INCH PRESSED STEEL 

I JOISTS ("A") 



3.SO 



T^ni 



\00 



•o. 



o 
o 







Code 
word 


Depth 
in inches 


Weight 

per foot 

in lbs. 


Flange 

width in 

inches 


Flange 
thickness 
in inches 


Web 
thickness 
in inches 


Length 


zidod 
zecwo 


7 
7 


5.5 
9.2 


33^ 


.072 
.120 


.144 
.240 


60'0' 
16'8''* 


ziduf 
zedat 


6 
6 


4.7 
7.8 


3 
3 


.072 
.120 


.144 
.240 


60'0' 


zidyg 
zedoy 


5 
5 


4.2 
6.9 


3 
3 


.072 
.120 


.144 
.240 


60'0' 
16'8*'* 


zidza 
zeduz 


4 
4 


3.7 
6.1 


3 
3 


.072 
.120 


.144 
.240 


60'0' 
16'8'* 



* special joists. Lengths can be increased by splicing. 

Standard sections .072 thickness may be pronged for lath, heavier sec- 
tions may have J^ inch holes punched in lower flange for wiring lath 
thereto. 



BERLOY BUILDING MATERIALS 



Addenda June 1st, 1922. Revising page 23 
First Edition, Berloy Building Materials Hand Book 

BERLOY METAL LUMBER 

STANDARD 12, 11, 10 AND 9 INCH PRESSED STEEL 

CHANNEL JOISTS ("A") 






'r'rr"-r"J--ff\ ■, f 



i:a 



aiiMiunm 



UK 



Code 
word 


Depth in 
inches 


Weight 

per foot 

in lbs. 


Flange 

width in 

inches 


. Thickness 
in 
inches 


Length 


zieby 
zeebs 


12 
12 


5.25 
7.15 


2H 

2H 


.090 
.120 


60'0'' 
12'6'* 


ziegd 
zeeld 


11 
11 


4.75 
6.75 


2Ji 

214 


.086 
.120 


60'0*' 
12'6''* 


zielj 
zeeph 


10 
10 


4.0 
6.3 


2H 
2H 


.078 
.120 


60'0' 
16'8'* 


ziemk 
zefav 


9 
9 


3.5 

5.7 


2 

2 


.075 
.120 


60'0'' 
16'8'* 



* Special joists. Lengths can be increased by splicing. 

Standard sections .075 to .090 thicknesses may be pronged for lath, 
heavier sections may have % inch holes punched in lower flange for 
wiring lath thereto. 
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BERLOY METAL LUMBER 

STANDARD S, 7, S, 5, AND 4 INCH PRESSED STEEL 
CHANNEL JOISTS ("A") 




^nntiTa ^ ^ pt 



-jm: 




4*. 5* and 6* depths 



7' and 8' depths 



Code 
word 


Depth 
in inches 


Weight 

per foot 

in lbs. 


Flange 

width 

in inches 


Thickness 
in inches 


Length 


zierp 
zefoz 


8 
8 


3.05 
5.25 


2 
2 


.072 
.120 


60'0'' 
16'8'* 


zievs 
zefva 


7 
7 


2.75 
4.6 




.072 
.120 


60'0' 
16'8'* 


ziewt 
zefzo 


6 
6 


2.35 
3.9 




.072 
.120 


ao'o" 


zifab 
zegiz 


5 
5 


2.1 
3.45 


iy2 


.072 
.120 


60'0' 

le's"* 


zifba 
zeguc 


4 
4 


1.85 
3.05 


iy2 
iy2 


.072 
.120 


60'0' 
16'8'* 



* Special joists. Lengths can be increased by splicing. 

Standard sections .072 thickness may be pronged for lath, heavier sec- 
tions may have ^ inch holes punched in lower flange for wiring lath 
thereto. 
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BERLOY METAL LUMBER 

ELEMENTS OF STANDARD I JOISTS 




STANDARD SECTIONS. REVISED JUNE 1ST, 1922 



Code 


Depth 

in 
inches 


Weight 
per 

foot in 
lbs. 


Area of 
section 

in sq. 

inches 


Flange 
width 

in 
inches 


Web 

thick- 
ness in 
inches 


AXIS 1-1 


word 


I 


r 


S 


Zidza 

Zidyg 
Ziduf 


4 
5 
6 


3.7 
4.2 
4.7 


1.08 
1.22 
1.37 


3.00 
3.00 
3.00 


.144 
.144 
.144 


2.60 
4.38 
6.90 


1.552 
1.895 
2.244 


1.3 

1.75 

2.3 


Zidod 

Zidic 

Zidgy 


7 
8 
9 


S.5 
6.1 
7.0 


1.62 

1.8 

2.06 


3.50 
4.00 
4.00 


.144 
.144 
.150 


11.20 
16.80 
23.85 


2.629 
3.055 
3.403 


3.2 
4.2 
5.3 


Zideb 
Ziddo 
Zidbe 


10 
11 
12 


8.0 

9.5 

10.5 


2.38 

2.8 

3.1 


4.50 
4.50 
4.50 


.156 
.172 
.180 


33.25 
46.20 
60.00 


3.738 
4.062 
4.399 


6.65 
8.4 
10.0 



SPECIAL SECTIONS— For lengths see pages 3 to 6 



Zeduz 
Zedoy 
Zedat 


4 
5 
6 


6.1 
6.9 

7.8 


1.80 
2.04 
2.28 


3.00 
3.00 
3.00 


.240 
.240 
.-240 


4.27 

7.28 

11.32 


1.540 
1.889 
2.228 


2.14 
2.91 
3.77 


Zecwo 

Zecte 

Zeciv 


7 
8 
9 


9.2 
10.5 
11.4 


2.70 
3.09 
3.36 


3.50 
4.00 
4.00 


.240 
.240 
.240 


18.43 
27.69 
37.27 


2.613 
2.994 
3.331 


5.26 
6.92 
8.28 


Zebsrx 
Zebov 
Zeawn 


10 
11 
12 


12.6 
13.5 
14.3 


3.72 
3.96 
4.20 


4.50 
4.50 
4.50 


.240 
.240 
.240 


51.13 
64.48 
79.82 


3.707 
4.035 
4.359 


10.23 
11.72 
13.30 



I » Moment of Inertia. r "Radius of Gyration. Sb^ Section Modulus 

When joists are pronged or H' holes are punched in lower flanges, the section modulus 
is reduced about 5%. 
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BERLOY METAL LUMBER 

ELEMENTS OF STANDARD CHANNEL JOISTS 



STANDARD SECTIONS, REVISED JUNE 1ST, 1922 



Code 


Depth 

in 
inches 


Weight 

per 
»foot in 

lbs. 


Area of 
section 

in sq. 

inches 


Flange 
width 

in 
inches 


Web 
thick- 
ness in 
inches 


AXIS 1-1 


word 


I 


r 


S 


Zifba 
Zifab 
Ziewt 


4 
5 
6 


1.85 

2.1 

2.35 


54 
0.61 
0.69 


1.50 
1.50 
1.50 


.072 
.072 
.072 


1.30 
2.19 
3.45 


1.552 
1.895 
2.244 


0.65 
0.88 
1.15 


Zievs 
Zierp 
Ziemk 


7 
8 
9 


2.75 
3.05 
3.5 


0.81 
0.90 
1.03 


1.75 
2.00 
2.00 


.072 
.072 
.075 


5.60 

8.40 

11.93 


2.629 
3.055 
3.403 


1.60 
2.10 
2.65 


Zielj 

Ziegd 

Zieby 


10 
11 
12 


4.0 

4.75 
5.25 


1.19 
1.40 
1.55 


2.25 
2.25 
2.25 


.078 
.086 
.090 


16.63 
23.10 
30.00 


3.738 

4.062- 

4.399 


3.33 
4.20 
5.00 



SPECIAL SECTIONS— For lengths aee pages 7 and 8 



Zeguc 

Zegiz 

Zefzo 


4 
5 
6 


3.05 
3.45 
3.90 


0.90 
1.02 
1.14 


1.50 
1.50 
1.50 


.120 
.120 
.120 


2.14 
3.64 
5.66 


1.540 
1.889 
2.228 

2.613 
2.994 
3.331 


1.07 
1.46 
1.89 


Zefva 
Zefoz 
Zefav 


7" 

8 

9 


4.60 

5.25 
5.7 


1.35 
1.55 
1.68 


1.75 
2.00 
2.00 


.120 
.120 
.120 


9.22 
13.85 
18.64 


2.63 
3.46 
4.14 


Zeeph 

Zeeld 

Zeebs 


10 
11 
12 


6.3 

6.75 

7.15 


1.86 
1.98 
2.10 


2.25 
2.25 
2.25 


.120 
.120 
.120 


25.57 
32.24 
39.91 


3.707 
4.035 
4.359 


5.12 
5.86 
6.65 



I —Moment of Inertia. r= Radius of Gyration. S= Section Modulus. 

When joists are pronged or %" holes are punched in lower flanges, the section 
modulus is reduced about 5%. 

10 
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BERLOY METAL LUMBER 

DIMENSIONS AND PROPERTIES OF 
STANDARD PRESSED STEEL I JOISTS 




STANDARD SECTIONS. REVISED JUNE 1ST. 1922 



Code 
word 


Web 
thickness 
in inches 


Weight 

per foot 

in lbs. 


Max. 
length 


1-1 
Sect. 
Mod. 


Dimensions in inches 


A 

4 
5 
6 


B 

3 
3 
3 


C 


D 


E 


Zidza 
Zidyg 
Ziduf 


.144 
.144 
.144 


3.7 
4.2 

4.7 


60'0' 
60'0' 
60'0'' 


1.3 

1.75 

2.3 


2H 
3H 


Zidod 

Zidic 

Zidgy 


.144 
.144 
.150 


5.5 
6.1 
7.0 


60'0* 
60'0' 
60'0' 


3.2 
4.2 
5.3 


7 
8 
9 


3H 

4 

4 


i 




4 
5 
5 


Zideb 
Ziddo 
Zidbe 


.156 
.172 
.180 


8.0 

9.5 

10.5 


60'0' 
60'0' 
60'0' 


6.65 
8.4 
10.0 


10 
11 
12 


4H 

4H 


i 


2 
2H 


6 
6 
7 



SPECIAL SECTIONS 



Zeduz 
Zedoy 
Zedat 


.240 
.240 
.240 


• 6.1 
6.9 

7.8 


16'8' 
16'8' 
16'8' 


2.14 
2.91 
3.77 


4 
5 
6 


3 
3 
3 




M 


2H 


Zecwo 

Zecte 

Zeciv 


.240 
.240 
.240 


9.2 
10.5 
11.4 


16'8' 
16'8'' 
16'8' 


5.26 
6.92 
8.28 


7 
8 
9 


3H 

4 

4 


1 


2 


4 
5 
5 


Zebyx 
Zebov 
Zeawn 


.240 
.240 
.240 


12.6 
13.5 
14.3 


16'8' 
12'6» 


10.23 
11.72 
13.30 


10 
11 
12 


4H 
4H 
4^ 


H 


2 

2H 


6 
6 

7 



The .144 to .180 thicknesses may be pronged for lath; the .240 thickness may have 

^ ' holes punched in lower flanges for wiring lath. 

The special sections can be increased in length by splicing. 

For special I joist shapes see page 21 of Hand Book. When joists are pronged or fi 

holes are punched in lower flanges, the section modulus is reduced about 5%. 
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THE BERGER MANUFACTURING COMPANY 



Addenda June 1st, 1922. Revising page 45 
First Edition, Berloy Building Materials Hand Book 

BERLOY METAL LUMBER 

DIMENSIONS AND PROPERTIES OF 
STANDARD PRESSED STEEL CHANNEL JOISTS 



1 




STANDARD SECTIONS, REVISED JUNE 1ST, 1922 



Code 
word 


Web 

thickness 
in inches 


Weight 

per foot 

in lb . 


Max. 
length 


1-1 

Sect. . 
Mod. 


Dimensions in inches 


A 


B 


c 


Zifba 
Zifab 
Ziewt 


.072 
.072 
.072 


1.85 

2.1 

2.35 


60'0' 
WO" 
60'0' 


0.65 
0.88 
1.15 


4 
5 
6 


il 


14 


Zievs 
Zierp 
Ziemk 


.072 
.072 
.075 


2.75 
3.05 
3.5 


60'0' 
60'0' 
60'0'' 


1.60 
2.10 
2.65 


7 
8 
9 


2 


H 


Zielj 

Ziegd 

Zieby 


.078 
.086 
.090 


4.0 

4.75 
5.25 


60'0' 
60'0'' 
60'0' 


3.33 
4.20 
5.00 


10 
11 
12 


2H 
2H 


H 



SPECIAL SECTIONS 



Zeguc 

Zegiz 

Zefzo 


.120 
.120 
.120 


3.05 
3.45 
3.90 


16'8' 
16'8» 
16'8' 


1.07 • 

1.46 

1.89 


4 
5 
6 




}4 


Zefva 
Zefoz 
Zefav 


.120 
.120 
.120 


4.60 

5.25 
5.7 


16'8'' 
16'8' 
16'8' 


2.63 
3.46 
4.14 


7 
8 
9 


1^ 

2 


g 


Zeeph 

Zeeld 

Zeebs 


.120 
.120 
.120 


6.3 

6.75 

7.15 


16'8' 
12'6* 
12'6* 


5.12 
5.86 
6.65 


10 
11 
12 


2H 

2H 
2H 


s 



The .072 to ,090 thicknesses may be pronged for lath; the .120 thickness may have 

H" holes punched in lower flanges for wiring lath. 

The special sections can be increased in length by splicing. 

For special channel joist shapes see page 25 of Hand Book. When joists are pronged 

or H holes are punched in lower flanges, the section modulus is reduced about 5%. 

12 



BERLOY BUILDING MATERIALS 



Addenda J[une 1st, 1922. Revising pases 56 and 57 
First Edition, Berloy Building Materials Hand Book 

BERLOY METAL LUMBER 

Spans 6 to 16 feet. I joist spacings 12 to 24 inches. 
STANDARD SECTIONS 



60 TO ao 90 100 IIP ito ISO 140 150 1*0 110 leo lao 




•O TO 0O 90 lOO ItO ICO ISO I40 ISO 160 170 160 ISO WO 
TOTAL UOAO IN POUNDS PtR SQUARE FOOT 



Figure No. 3, see page 55 of Hand Book 
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THE BERGER MANUFACTURING COMPANY 



Addenda June 1st, 1922. Revising pages 58 and 59 
First Edition, Berloy Building Materiaus Hand Book 

BERLOY METAL LUMBER 

Spans 16 to 26 feet. I joist spacing^s 12 to 24 inches. 
STANDARD SECTIONS 



•0 10 60 90 100 liO ISO 190 140 ISO l«0 170 180 ISO MO 




«o-voaoaoiooNo aoiaoMOisoifionoiaoiootoe 

TOTAL LOAD IH P0UN05 PER 5QUAgE FOOT 

Figure No. 4, see page 55 of Hand Book 
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BEHLOY BUILDING MATERIALS 

Addtnda June Ist, 1922. Revising pams 60 and fil 
First Edilion, Berloy Building Materials Hand Book 

BERLOY METAL LUMBER 

Standard Metal Lumber I Joists. Total safe loads in 
pounds. Based on moment of WL/S and extreme fibre 
stress of 16000 lbs. per square inch. For details of elements 
of sections see page 9 of addenda. Loads below heavy 
lines produce deflections greater than 1/360 of span. 



Safe 
Uniform 
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I JOISTS 
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THE BEKGER MANUFACTURING COMPANY 



BERLOY METAL LUMBER 

Standard Metal Lumber I Joists. Total safe loads in 
pounds. Based on moment of WL/g and extreme fibre 
stress not over 16000 lbs. per square inch. For details of 
elements of sections see page 9 of addenda. No deflection 
over 1/360 of span. Maximum lengths, 60' 0'. 
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BEKLOy BUILDING UATERIALS 

Addenda June Ist, 1922. Reviling paRcs 64 and 6 
Firit Edition, Berlor Building Matcri^a Hand Boo 

BERLOY METAL LUMBER 

Standard Metal Lumber I Joists. Total safe uniform 
loads in pounds per square foot. Based on moment of 
WL/8 and extreme fibre stress not over 16000 lbs. per 
square inch. For details of elements of sections see page 
9 of addenda. Deflection not over 1/360 of span. Maxi- 
mum lengths, 60' 0*. 

I JOISTS 
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THE BERGER MANUFACTURING COMPANY 



Square Foot 

Load 
Joitti Spaced 

19'c/c 



t Edition, Bsrloy Building Materials Hand Book 

BERLOY METAL LUMBER 

Total safe uniform 
ased on moment of 
WL/8 and extreme fibre stress not over 16000 lbs. per 
square inch. For details of elements of sectii 
9 of addenda. Deflection not over 1/360 of s| 
mum lengths, 60' 0'. 
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BERLOY BUILDING MATEHIALS 



BERLOY METAL LUMBER 

Standard Metal Lumber I Joists. Total safe aniform 



WL/8 and eMreme fibre s 
square inch. For details of elements of sections s< 
9 of addenda. Deflection not over 1/360 of span, 
mum lengths, 60' 0'. 



Square Fool 

Load 
Joiits ^accd 

16' c/c 
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THE BERGER MANUFACTURING COMPANY 



Addenda jTune Ist, 1922. Revising pages 70 and 71 
First Edition, Berloy Building Materius Hand Book 



Square Foot 

Load 
Joists Spaced 

12''c/c 



BERLOY METAL LUMBER 

Standard Metal Lumber l Joists. Total safe uniform 
loads in pounds per square foot. Based on moment of 
WL/8 and extreme fibre stress not over 16000 lbs. per 
square inch. For details of elements of sections see page 
9 of addenda. Deflection not over 1/360 of span. Maxi- 
mum lengths, 60' 0'. 
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BERLOY METAL LUMBER 

Standard Metal Lumber Channel Joists. Total safe loads 
in pounds. Based moment of WL/8 and an extreme fibre 
stressor 16000 lbs. per square inch. For details of elements 
of sections see page 10 of addenda. Loads below heavy 
lines produce deflections greater than 1/360 of span. 
Maximum lengths, 60' 0', 

CHANNEL JOISTS 



Safe 
Uniform 
Loads 
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THE BERGER MANUFACTURING COMPANY 



Addenda June Ist, 19Z2. Revisins pagu 74 and 75 
First Edition, Birlo; Building Materiala Hand Book 

BERLOY METAL LUMBER 

Standard Metal Lumber Channel Joists. Total safe loads 
in pounds. Based on moment of WL/8 and an extreme 
UDilOrin ^^^'^ stress of 16000 Ibs. per square inch. For details of 
elements of sections see page 10 of addenda. No deflection 
i greater than 1/3G0 of span. Maximum lengths, 60' 0'. 

CHANNEL JOISTS 
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BERLOY BUILDING MATERIALS 



Addenda June 1st, 1922. Revising page 138 
First Edition, Berloy Building Materials Hand Book 

BERLOY METAL LUMBER 

APPROXIMATE WEIGHTS OF I JOISTS IN POUNDS 
PER SQUARE FOOT OF FLOOR 

Use net floor area in estimating — material for laps and bearings are 
included in weights per square foot. 

Use B. B. Lath for 12" and 16' spacing. 

Use Ji" Ribplex for 19' and 24' spacing. 

Add cost of 50 lineal feet, or 7 lbs. of bridging per 100 square feet 
of floor. For lath and Ribplex quantities, use net area plus 5%. 

STANDARD SPACINGS 
12-13>^-16-19 and 24 inches on centers 



Lineal feet of joists per square foot of floor 





1.05 


.94 


.80 


.65 


.55 


SPACING 


12' • 


13H' 


16' 


19' 

or 

20' 


24' 


A" 
S' 
6' 


3.7 1b. 
4.2 1b. 
4.7 lb. 


3.88 
4.41 
4.94 


3.48 
3.95 
4.42 


2.96 
3.36 
3.76 


2.40 
2.73 
3.05 


2.04 
2.31 
2.58 


7" 
9" 


5.5 1b. 
6.11b. 
7.01b. 


5.78 
6.40 
7.35 


5.17 
5.73 
6.58 


4.40 
4.88 
5.60 


3.57 
3.96 

4.55 


3.02 R 
3.35 1 
3.85 


lO'' 
11' 
12' 


8.01b. 

9.5 1b. 

10.5 1b. 


8.40 

9.97 

11.00 


7.52 
8.92 
9.87 


6.40 
7.60 
8.40 


5.20 
6.17 
6.83 


4.40 
5.22 
5.78 



Wdghti given above are approximate for ahort cut estimating and checking. 
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